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(54)Title: NOVEL CYCLIC TETRAPEPTIDE DERIVATIVES AND MEDICINAL USE THEREOF 



(57) Abstract 

Cyclic tetrapeptidc derivatives 
represented by general formula (I) or 
pharmaceutically acceptable salts thereof, 
cyclic tetrapeptide compounds analogous 
thereto, and histone deacetylase inhibitors, 
MHC class- 1 molecule expression promoters 
and medicinal compositions containing these 
cyclic tetrapeptide derivatives as the active 
ingredient: wherein R u , R u , R 2I and K n 
represent each hydrogen or a monovalent group 
selected from linear or branched C u alkyl, 
benzyl, 4-methoxybenzyl, 3-indolylmethyl, (N- 
mcthoxy-3-indoiyl)methyl, (N-formyI-3- 
indolyl)methyI, etc.; R, represents a divalent 
group selected from divalent linear C w 
hydrocarbyl optionally having a branched chain 
added thereto or optionally substituted by a 
heteroatom; and R4 represents a divalent 
group derived from divalent linear C44 
hydrocarbyl optionally having a branched chain 
added thereto. 
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m m m 

mt^O*.* V >f7tf7 -MW^mmi^ MHC class- 1 ^f&3L(EjIjWfc 
LT<DlS/B, MtfK, ffiB1-5li7.h>x7-b^7— tfia*M*-5v^{± MHC 
class-I #?fgg|fi£5tf1UB**iJb*:. StSS'J^OE^^tWtSS^^T 1 h 

UN'S. . 

mm 

iz£hm^tzmmzw<'frib. mm&frf-tLT mhc class- 1 ft^ftomm 

*®l^fgmLTV^„ ft-g^li, MHC class- 1 tX\ SB© 

d*if>*aBfie»w**^SjK[g*sllHCclass-l #?C<fc y&^sns. 

©MHCclass-I #*0fgR**fiTl/T8'J. IJE©^W^(w«fc6fiHII«»l%®iB 
aFffltWitBWfcL^flfifcce^T, flTFLfcMHCclass-I 4HP0S8Sfc@«3 
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UTl^S MHC class-I %=$-<Tfflm MHC class-I ^f-CMX^ «k »J*OT** 
C fct?. cnt>««JB©i6WWt*^^* - * «:H* f>*<«ft w6 (Tanaka, 
K. , lsselbacher, K.J., Khoury. G.. and Jay, G. Science 228, 26-30, 1985; 
Tanaka, K. , Gorelik, E., Watanabe, M., Hozumi, N. , and Jay. G. Mol. Cell. 
Biol. 8, 1857-1861, 1988 ^£#$0 . 

tzzx\ mhc class-i %=w>mi& ^n^Mmsm^mmwk. % 

?&ZtX\ MHC class-I fr?<D?mt®M2*>ZZ.ti)mfti<ftZ>. 

7-t^Mk(^ *©WCff^6JtW*fe0a«8WtefcfcU -£K7-fe 

^©p|»*iiVi^h>7-fe^Wbl/^©«ltt*«WB«E*« 
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tfcjrr*«iiiwre*6, n 1 f^-t h u a ( h u □ 

h) J f>02(C^-fh7^» (trapoxin) mft*Bl\U0fftCJ: U 

SitS J:, '.*UBlAtt0B8*<3l tiBw LT«Hiia**«jBi.6. 
hU3^^->AJi i£M^#|^&B*B*fttBfcwU Rraw&^c 

z^-y btL b 7#*i'>£MMt6mR : r b 7*Tf* K-fc^tt© K-trap fefflv* 
X«#WE#fl:«:j8c:"r3ttWJ:«C«©-e, 4Hb»fi©-*a: LTfcCS MHC class 

*nmm$-£zn£&2nx^%\<\ ^t, &zmmjmx<DMic class- 1 

&Z.Sftm**rt(DV. MHCclass-I$J^f^{£iIK#-5> ^l»Sffi©ffll»J, 

ok, &g&cj:s-ig»©m max. mmmmommprnt^Ltzm^ 
mm* mhc class- 1 #?m&<mK&*tzms$i<Dm& 
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**«(*. ±EoiHi i feiHfct**»o-e*u. *»w®Btt&. a antra 

WEara*****^ ******* t^b>r7-fef- 
C fcttWMSCfWlS^fc*. MHC class- itf^fBRfcEfcl"*-****^ 
h 5#^>A**ttU MHC class-l ^?f8M3KStt*a^"- 1 

ttt^raWWBtFU So MHC class- 1 ^FWR(iJlffitt*^'-2:*** u 

IP*> % #5BW(i, ( I ) : 




NH 



(10 : 
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R..> R«. M*. ^n^tates, 1-6 ©SIMM'S, ^»3~ 

*±K&*R 3 &T07^£Xfi^D a«7^P«* s B»LT4S N- 7 

5 



WO 99/11659 



PCT/JP98/03893 



M*. ^±(^m i fe*UT:fcJ:v^^^35Lli4©it^7;^l/>^ ff 
±K#tt«** L-C t, «t v *ft&#ft 3 5LJ±4 ©B*7Mr=. 1/ «±C» 

«I7^# v ym. Wk7)\/T- u >mz.tf7)v*)is^- u >&±iztmz ti&# 
am? i^w. z woit. & 6 -mom* it u 

Hit* (r) **vSi (r) 4»©Rs& ^/WUfc^njvm^fvfcai* 

ecu; mffla«xh9^^Hil»#xi**o«wciiF»* 
n^^©^n*^*^^i:-r-5fc^hvf r 7-fe5 1 7--t*iam mhc class- 1 

s. 
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H 3 ti. £%0(| 1 ~ 3 Rtf 1 <Dit£®(D MHCclass — I ihPfBaffiJif^ffl 

B 5 li. - n i: *-<DSt##0> MHC c 1 ass - 1 ft=?$mfeM.ttm £ -fcDifc&n 
B 6 li, ^fifS^U 1 <ZMb£$}MtfK h U n 7s # f - > A (DjSiintC «fc 6 B16/BL6 hbj® 

b 7 1±. i»j 2 1 <m&m ; hda-31 ©? ^ 7.mm^&^&t(o^msum 

*flTO^xh7^^Kil##{i. ±M-f£i§'J. (i) ~ (r) 

*#»®-tsw ( i ) vtfz tizmtky- h?*?? mw*& -Rtnzm 

PT\ dOfcMfrr hy*7? K LTfcibftS m*>. & 

C0-« (II) : 
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nz>a-7z;m. am = 

OH 

*a-7^6t HR* (IV) : 



HN ~^ .0 (IV) 



V 

HO 

(*fc R,tt. HR* CD T»W«IW)«-7^ 
It HK^ (V) : 

OH 

0^R 4 00 
H 2 N>Y 0 

nfeHK-di) ~ (V) t»«ti*4»0«-T*y«^KII*KJ:0 

(I) ««ft61»^^^H»WW=«^ A^WWittW 
HCffofe*»C«*-r*. W*. HK* (I) t^n«rh7^K 

C «c^ (ID - (HO ^ (IV) - (V) «*C««Ufc7*y»t* 
(V) ■C»«M4i(Da-75;KN^C*^ (V) - ("0 - 

din - an ©mT^bfcTsyRKPJfcirr*. 
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*%mo-m& ( i ") -c&zn&mvtT h 7*7? kbhww*. ( 1 ) 



HBW (I") ©R,kPll;«**i-) V*2ti*>mHZ7$smt: 

i%-rz>0L-7$;mzm\ -ssss (id ~ (iv) t-®& m -0*2*1*4 

liflDa-T^yS^PbSfetft^ IP*>> N5f5*»5>C5UCfiI*H^ (II) - (III) -> 
(IV) -+ (V) ©jl-C^^K^{Cj:'J^xb7^y^K#^?:^U/c© 

©hrs ( 1 ") -r-^^nsatRx b 917* mmmznbx. m<m 
*%j»^rifi»csofct»otiffisi-s. bp*>. — fisss: (r) -c*s*i*«ttfh7 

*7*-KS8»fcl£, HttS (ID ~ (V) t^nS48©a-75>'i*N* 
*»t,C^{XfSj*H^ (II) - (III) - (IV) - (V) <DMTZ&&lstz7$S9BSPl 

Htts£ (D T^nsaittxh^^yf-HliNK^ti. 
( II ) ~ (V) t-^S 4 SO a - 7 5 y N3fc*> b C*Cffi*H > (V) -» ( IV) 

- (no - (id 0jrem*sufc7syKi^j£Wi-s. 

75y&©j£#BEg(£, L-#. DHfcOfatv&fcJfcU «Btfl9<c*S36tt® 
^&<fc*.— 3075ySMtl4, fl!i©75ygBgi:Jt&33£#gBg 
fci:*::i:**#*U\ JtttftCli. ^*i^4«<Da-7^ge©:£#BEa£> 

-75^^09*). D-#*-OjfflRl-6BIIIIi» (V) <Da-7*;& 

(II) XtiHK* (IV) <Da-7$;m<D®nfr*D-ftt-t 
n««t<, D -oSfc-rsiSKIi, HBfcS (V) 0) a - 7 5 ^ 

(10 SOHfia (IV) <Da-75 V&£t£(rDHfc£-W*J:v\ 
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*8 HK CO WtHK OH) e«-T*V«tt^UfV. 

iu»*Ki*. »R4«®rs^*®«- w*T5^»-c*6-»a(iv) 

HKS (IV) «Wft**»*. LHWBU D-ftCiBR-TS 
t±v< »»*. ME4«»T^«K05%. ««T5 >-«**-«*<"> 
Oa-7^««tfC-«t (ID ©a-T5y»%. ttCD-#C«U 

M i«i-»iait««!iww\ ws. -ks (id 

«0U-» (ID «»-T«^». KWD-WSWU ** 2 "^: 

MW «-iww>. **• =«*^^" c »^ **"■■* 

-*S (IV) -CSSn**®*. D-#B»U »5 3«4 L-#C«R«. 
fcSvMi. a»7^*C**H(W (IV) M-TS-'UHKHB <»> 

*»*M«et. D-WCWRU »S«tL-*C«Kt*. 

(ait -ssft (V) »7?y»ow(i****->*»* > «'*» sn * k KD ** A 
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-^-CO-NH-OHdPL-C^St, CtDgPffili, #3fc©SSI 

T'&S N-T-fe^WbU^V^ffiSm; - (CH 2 ) 4 -NH-C0-CH 3 \zmt>Z>mX-2b 

£ (CH 3 -) Xtt^f-U-rV* (CH 2 =) R,©£«l;k fflQ<D7)\> 

&*>\ jyfcJtjKHtfcS (V) ©7^®tf>-#l£fctf£^ R^&aHMOx h 

B£;H-Api-0H) T?*y. R4 K$|&»50*>#**l/ Vg*5Ift-f SfcCfcU - 
7^y^^^>rK (a-75y^'r-/K;H-Asu-0H) R,CJ»*»6 

©/\^-9-^^u>S4®s?i-6t»©(i2-75y ;+y-M 

-Y ; H-Aaz-OH) T'£>5. 
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^ F D^A« = -R.-C0-NH-0H W-^OWWtt 

am* m^mmmn^v 

jflfttttMMU »>HW (V) W^»:Wr«^nW 

-«ei«HKl«re**»^ wi4**otf**v^ Htt civ) ©si 
«7*J»tt. OTSOHW (V) *7*;W=****««* Kn^AMBI 
0A<*AtO£t*«. -« (IV) ««7^WD««I 
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-*« (iv) <jmw*73 7Kk#u-c\ mmk7*jmwm&*3 
co-^ (iv) <Dmfc7$;mz&*.x. m&offi&znitz n-t;w 

HOtf) a - 7 3 ^ Bfcli, fttfi $tlSa-75^Ki:(l bgg©il} * 

^S. &<5^t£ b y 7* h 7 7 >£> 3 — r > h* y ;m f;^0i4±!SJ:t5 

3y&&£v>ti^73y®JiW<D73/8. HP**, BE^^sy&fcfctfKfi 
*tt75;&(03^4M473yK*W£U\ MKfi. 5^©BteKtt75y»* 
*>tfK»M£73 7 SW)9 *>4M473 y |*fc«»ttfc«^&#"tS#^&©7 

ti, i ~ 6 (D^M7Jv^m, mmm~~6<D#fc<D7Ji<*ji>& 

3 — r > K y ^) * (n- 7*;i^ 3 — <> k y ;W * 

£ ¥tf 6 d i: **T» t -5. MIBI" 4 &T©7 V -MSjWBH U fc^^S i: 
li. ^SSl^ji?:«l^-r5^A s 4OT(D7y-m l-J-7***. 
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ztz. @2t^-r^75 K^vcev^Rttsns, 2-***7?=> (2- 

7 *y-2-^;P7*n^>$ ; H-Aib-0H) ©fcK, ji^©^© a - 7 5 y $ 

r,„ Knmtiwt^Rtt&Rt&tz^. nbm&*h* Raowti^tt 

*JW«Wt*kJ:v\ ttdtt. ±E©-« (H) MtfCHW (HI) t? 
£U^©©-0«£WSi:. (VI) : 




HO 

R„ ttHR* ( I ) © R,, i:P3*©***U R,, fiHftiS ( I ) © R« 
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n^©*fcitu RattHR* ( i ) <DK 3 tmm<Dmz$iL, Rji-i&s ( i ) © 
R<tmmom*%-t. ) -efttzttfvz* r„. m-'*. ^©acw^ytt 

a^-r * «k u — u v \ ftftwcii. (vi) ks^t. 7x^7 

*fBW©H»S ( I ') ©itf h 7*7* KSBWtt*. ( i ) nm&T 
HKsS (I) ©iKfh^^^hWi:^^!, #£U>H&5£(Il)~ (V) 

(Dr^jmcomm^ hbw no oatR-rb7^^H»wc*jv^t». n 

WcJSP^Uv^OT?**. -flfcSUl)- (V) 07* 

UTfe. HMa(IV)©aitta-T5>'«afcO f «wHl!«(II)©a-75>'»«:D- 

(I) ©Jlttxb^^mgflcKfcvvt, #£U>-«(lI)~ (IV) ©7 

umomsii*. -«w (n wfb^^^K^^^^tt. imam 
#*u*t>0-c*s. ifc. hbw (v) ©75 smizmbxt. ^comm*® 
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x ( V ) <D7^mt&&^z~®v>&**^ x tt£^ t<D ^ m 
izmb^vtzz. »c -ts&s (v) ©7^ ;mt¥k*z&& (v) 
©T§y^jo^-c«i, 7^Mtviy>^M(omm^n^t^ -mom**® 

$:g£4(i»1-££Hl#£U^i:-C&5. (ID ~(IV)» 

tfWtDT^y^^Egii, ±iu:-^ (i) om^TY^^m 

*^co-«S^ d") ©^xhv^f-Ktf&Wi, -« (I) (» 
mtT V F8i*i:fc1^-« (V) izma -75 y Mowm*** 

mt^0izm-r?>. ft^-c H&£(n)~(iv)©7^si©5§&te> hi^s 
(i) (omftrhy^rvmrnftizn^x. mb^-m,(n)~ cm ©7 

*yiW>3IiRti, (I") ©^Th7^^H^^i3V>Tt>, PWC 

#£U-fe0rC'&*. -SSsS (V) ©7^7i?{^bT:^ 

T% ( V ) ©75y^**-rs-»SR4^^" c ^ Uv ^ <0{i TO 
i~$?£u^<Di:&-s. jj^u-c. (i) ©^xh^^y^m^ 

Cfc%^*Uv^J-e*"5±iB-^ (VI) ©HKD*1fAilf»Sg*N-7S' 

;Mk7^^&K§t&*/cH10<b£tJli. d") ©»Rt 1*7*7 

»-SK(r') «fb7^^K»ll HKfcS (I*) ©J8# 
f h7^^K^^«ItS-« (V) lz*-ta-7^m<DWm*»X^> 

m*h®misntzt vn*vj»®mm. mmr^Mttx v vK*m*7 
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~(m<D7$;m<Dmm& ( i ) (ornkThy^-frmmm-x^x. 
#*u^-«5S(ii)~ (iv) <D7*;m<Dmmt> hks (d ostfb? 

*7f-MHKt:c*5vvct» % H»(3#*u^t,©-e*s. -jrs (v) © 

7^ smizMbxt,. ■zowmwmtzr.mvM r, chi/ci*, h&ss ( i ) 
v?*??- mmmz^r. -jkss (v) <D7$miz&&?z-m 

<m R« fcl/C*P*Uvb0(*, RM*fc#* U^fc©£:&-5. Wi:, H&sS (V) 
©7?y®i:JI&SiUi, (V) ©T^y&Cifc^-Cli, 7WMtV-> 

T-*6. £/c, -*« (II) ~(IV), aWXOT^yROStftffiKli, ±i£U 
£-#3$ (D OSttf b 7^^f h'^Cfev^Tff* l/V^li, HD<# 

*%W(D-M& ( I m ) ©§ftr h 7*7* K£NMt& ( I ') omk 

)vm^hmm^ntzM w^y-i^mm*. wxjt+Mtt* \>>izm*7 

£>5vS£, -«W (I") O^xh^^KBISfcfcStt 

~(iv)©75ygE©ji^ii. -flaa ( i ) omiTV^^rmmmzx^x. 

#*UMtta(II)~ (IV) ©7 5y|&0>Iftfck H®3 (I m ) ©Sttfh7 
^fFBWCfi^tt, |f3«uc#£U^©-c&<5. £tz. (V) © 

75ye(rgiurt,. *<Dwmmfctz=.ffi<Dm KtmisTii, -m* (n 

xii^©ifflt#T**£, Htts (i) ~ (iv) ©4«®<srti*»T-*6**. 7^y 
KEWHb-o***^ hRsS ( i ) (Ditsmi*. -tt« ( r) ©ft 

17 



WO 99/11659 



PCT/JP98/03893 



(V) (7)7 ^ y KM©<M«fc*j£+* r« ii-tta (v) ©7 s y &»<o<llta 

33#r h 7*7* H U S*lR*JKHi&5£ (V) a - 7 5 J m<DWm*frtf 

-M^(V)T««$n-S a - 75 J »4N*fcr*««©-r h 7^7* K«WWM: 
(IS 1 ) mM>P* h U . Mr b 7 K©^l* 

•V^x^-r^ffcUXfiWUfcHtta (V) 075 7K, fi9A.ll L-Aaz(OBzl), 
L-Asu(OBzl), L-Api(OBzl) TKHttS (VII) : 
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(VII) 

R 4 9 R«R22 , R 3 



o RiiRiz rt 



R„. Rb. R 21 > Ra. R,Mtf£R««; **V*4vHttS ( I ) OR,,, R,* R,,, 
S. i/c*;l/jK#^l«i!iWO_fe«>ICtt tert-:/^;Ux;*f A"feJBl\ DCC/HOBt 

ttii «t u tes- u * fc, i-mm&# Pd-c k j: o T&Mii^Ki&i u 

J*ai»^®JRL/c^fe©?ft^tK$$^^O^ORS^(cfflvNfe. 

(VII) TS3W4«||jtf h^y^Kfi^UrtWrt^AfcJlsV 
S77y^3.*DTh^77-f-£J:o"C*MttUfc. 

(is 2) m*&M&K*&mvt'<'7*\ s 0&j& 
h>)7 »*umm*m^x. -ma, (vm T-^n^^smftxh^^f- 

KO Boc-itRCf tert-7*^x*x;i/OI$£ «) fcfifofc. TlEO-j!$5$ 
(VIII) : 

.Bzl 

0 

o=A ^ (vm) 



R„, R, 2 . R 2b R 2 , RaMtfKM** tti^n-M* (I) OR,,, R, 2 , R,,, 
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V^PVf>UX^75>»tfHAT0 (0-(7-Azabenzotriazol- 1 -yl)-l, 1, 3, 
3-tetramethyluroniumhexafluorophosphate) *3WA» £fi-e304HHH«#l/rt:. 
3lttt£. ttEOWFJWK- (VIII) t»**i**7*K*H«10 

i/io*k^-f v^o^;i/x^75 v&tf hatu satin u £ifrt?30 b 

(IX) : 



p Rz2 0 

"21* 



°«y-NH «ii 
R ""7~~NH HN-"X. 



(IX) 



/ 

Bzl 



C#fc R,». B» V UK*** (I) «»u. R ^ 

(xg 3 ) fflsfct k n ^mmm>mx 

-a* (ix) ^s^sk^^k®**^^^^^*** 

fcHFOMU ^TfcKn***73>*nWL hUx*)U7*>, *WC 
BOPKittttPUlHIHW^ R«TflL MF*«SU *T-t*>t-> 

HCiUHRA (I) ■C3*3*i6BW***fe' 
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u«fh7^fHit6. mco-mit (v) T-^nsa-T^yft^ 

™73y£±©M£fcJ&«SU B6*J©7f 
;i/S?:^©{iI®75yS±(Cg^-^A-rs. 0>J;U£ B6*J©7^g©gAl±, 

£*l£a-7 5y&K&;l, -*W(V)T?^*nS a - 7 § >»S:fflv^, ±» 
Ufc-ffibS ( I ') X'7TsZtiZimk9 h KIMM*:O^J«lw*J(t * fclU&i::, 

t»» £K-«w(v) v&ntiz a - 7 5 j momwcr s y g±©#&g£8B#g 

*?®m$fcmzmmLtzi!}mz&v£&i:ftozttfX'Zz. s/c, 
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( i") xii-ftss ( i m ) X'*an2>ik&fo£^t*>. Tiz&«&mmmi 4. 

*f8W©t^Hffi^l^ |?rE©MHCclass-I 5J>^m(Sji^ffl4IUffiO"C?!&* 

0. l~5 0mg/kgtf)*&ffl, «F*U<lt. 0. 5-1 0m g/k g<D«5Bfc 
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7^yfM«MtSSnfeM BP*>, MHC class-I 4HFISKfiJt 

(££09 1 ) HDA-5 ; cyclo(-Asu(NHOH)-Phe-Phe-D-Pro-) 

(X) : 



■C^^tl-STOxh^^y^K HDA-5 ; cyclo(-Asu(NHOH)-Phe-Phe-D-Pro-)©^ 

cyclo (-Asu(NHOH)-Phe-Phe-D-Pro-)(D^ 

Xg 1-1 Z-Phe-D-Pro-OtBu 

Z-Phe-0H(874 mg, 2.92 mmol), H-Pro-0tBu(500mg, 2.92 mmol), HOBt • H 2 0(490 
mg, 3.20mmol)£>DMF(15ml)}g${:: > frtfiTiZX DCC(660 mg, 3.20 mmol )£!«]*.. 




NH 



HO 



/ 
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MgS0 4 ±t?f9ia. fflfc 7ry faf U ot h^77-f — (CHCI3) 
T'fcSU «E^^f-Wb^» 1.40g(quant)«:tfc«ttRi:LT#fc. 
Rf = 0.72 (CHCl 3 /MeOH = 9/1) 

XM 1-2 Z-Phe-Phe-D-Pro-OtBu 

1-1 V&btotttSl"?* Yit&fo Z-Phe-D-Pro-OtBu (700 mg, 1.45 mmol) 
&»K(5ml)C?gjWU 5SPd/C (70mg)#ST. *&#EMT-C&& (IS 1 4 fir 

NaHC0,-effi#U*:. «zK«K^hU^A±-CSg«ft, lilt H-Phe-D-Pro- 
0tBu(425mg, 92%)*»fc. ^n£. DMF(5ml){CS?#jRU Z-Phe-0H(434 mg, 1.45 
mmol), H0Bt.H,0(245mg, 1.60 mmol). £ ^<l2k#TKT DCC(330 mg, 1.60 mmol) 

feimiL *©**IWa»fLfc. sum. Sii^H:MU 

lOK^xvR. 45KNaHC0 3 *5j:a f t^D^i&!K'eiS^^b> l Co MgS0 4 ±-Cfa*flL © 
If. ^jS^7 7-y->^^U^W^PVb^7^-(CHCl 3 )-t*3f»S{U. «E>U 

K-fb&* 720 mgOOSO&f&R&jRi: LT»fc. 
Rf = 0.52 (CHCl 3 /MeOH = 9/1) 

Xg 1-3 Boc-Asu(0Bzl)-Phe-Phe-B-Pro-0tBu 

Xm. l-2X-'&bfttz h U Yit&Va Z-Phe-Phe-D-Pro-OtBu (422 mg, 0. 704 
mmol)£#e(5 mDtwjgjjfU 5XPd/C (40 wg)&(ET* 7K&£H$\,T"T?*I& ($ 

4X NaHC0 3 "C?U»Ufc. feK^K^ h 'J *A±T?&m SttSL"C H-Phe-Phe-D- 
Pro-0tBu(302mg, 92X)&#£. 

wtt*. ENF(5ail)C?f&fltU Boc-Asu(0Bzl)-0H(320 mg, 0.844 mmol), 
H0Bt.H20(142 mg, 0.844 mmol), £ f»CJKM»TJ-"C DCC(192 mg, 0.928 mmoI)£iQ 
*<D££mffimistz. ffitt& »»x*-;Hr?f8*U 10% 

*x>& 4!KNaHC0 3 fcJ:tJ f ^ffl^ig7K-e^^U/c. MgS0 4 ±-O3£m »J& 
77«y i/^> V lifhtui hfyyj -(<HCl,)t?fMSU aWBfMfrr h 
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7*7* Hft^»426 mg(80%) l/T»fc. 
Rf = 0.59 (CHCI 3 /MeOH = 9/1) 

HPLC: Rt = 23.5 min (column : Wako Pak C4, 4.6x150 nun, 37 - 100% linear 
gradient CH 3 CN / 0. IX TFA over 30 min) 

Xm 1-4 H-Asu(0Bzl)-Phe-Phe-D-Pro-0H. TFA 

XM l-3-enhtltzlt£ya Boc-Asu(OBzl)-Phe-Phe-D-Pro-OtBu (426 mg, 0.52 
mmol){CTFA(2ml)^iP^ *?frT2&TO#U*:„ £&tt£ttttU ffi&lZJL- 
r;WStox-7^(l/5) fcADAi^Si* «Kfls£to(366mg, 90%)£6£ift5fci: 

Rf = 0.47 (CHCl 3 /Me0H/Ac0H= 90/10/2) 

HPLC: Rt = 10.32 min GfefrtilSg 1-3 fcRfc) 

FAB-MS: m/z -= 671 (M+l) 

Xg 1-5 cyclo(-Asu(0Bzl)-Phe-Phe-D-Pro-) 

XH \-4X-&htltzik£%3 H-Asu(0Bzl)-Phe-Phe-D-Pro-0H.TFA (31 mg, 0.040 
mmol)£>DMF(400 ml )&&{::, HATU(23 mg, 0.060mmolX 10%DIEA/DMF(280m 1, 0.16 
■oDfciDfcfflrc 30 4MBBWUfc. £<bC, {t&$l H-Asu(0Bzl)-Phe-Phe-D- 
Pro-OH.TFA (31 mg, 0.040mmol), HATU (23 mg, 0.060 mmolh 10% D1EA/DMF(280 
Ml. 0.16 miMl)&30#$K9@ijq**:. imtmm^MZ 
nmmU 10%*X>& 4XNaHC^««ttf»Blft*!K-C«»«E^ &*MgS0 4 ± 
T-fcJ*, lib/:. »fe*lfc»aE*. ^U*W07h^77^- (2.5%** 
y-;P/CHCl 3 ) KTIHBU »S2J»t*T YJH+Ytem (220 mg. 84%) % 

HPLC: Rt = 14.20 min (^liXg 1-3 tmt) 

Xm 1-6 cyclo(-Asu(0H)-Phe-Phe-D-Pro-) 

xmi-5X'nbtltz4t£®) cyclo(-Asu(0Bzl)-Phe-Phe-D-Pro-) (94 mg, 0.144 
ramoD* MeOH(3 ml)(C»JKU 5% Pd/C(l0 mg^ST. *3MfBKRTt? 4 ftMJX 
tfLfc. ajfil/C «E^%(74 mg. 91%)£ft#%lfSi: L 
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HPLC: Rt = 17.03 min (column : Wako Pak CI8, 4.6x150 mm, 10 - 100% linear 
gradient CH 3 CN / 0. \% TFA over 30 min) 

IS 1-7 cyclo(-Asu(NHOH)-Phe-Phe-D-Pro-) 

Xg 1-6V® btltzit&b cyclo(-Asu(OH)-Phe-Phe-D-Pro-) (74 mg, 0.132 
mmol), HOBt • H 2 0 (30 mg, 0. 198 mmol)£>DMF(3 ml)^(- % iggfc h*D=^>;l/7 
5>(19 mg, 0.264 mmol) ©DMF^g[(C TEA(40 fi\, 0.264 mmol) £1®*.$%]®. 

m l ftmm u & a«. bopoo mg, o. m mmo 1 ) * ^TK-cin*, 3 mmm& 

btz. a£&£igfg&. in^ ( MeOH iV&f&isjgffl HPLC IZXftfWfegl (column: 
YMC-Pack 0DS A323, 10x250 mm, 25% CH 3 CN / 0.1% TFA) % W^MLXUmt 

HPLC: Rt = 16.43 min (^#<iXg 1-6 tmt) 
FAB-MS: m/z = 577 (M*) 

(*S60!12) HDA-17; cyclo(-Aaz(NH0H)-Phe-Phe-D-Pro-) 
TI25S (XI) : 




(XI) 



HN 



OH 
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T?3*2*1<53MKt V 7 K HDA-17 ; cyclo(-Aaz(NHOH)-Phe-Phe-D-Pro-)(D 

^/RiiiiiB^ca^s. uztm? sum 1-2 izmm. xai-3ic 

SfiCT, Boc-Asu(0Bzl)-0H {ZttA. Boc-Aaz(0Bzl)-0H tffl^T. $M*xh^7 
f-HBoc-Aaz(0Bzl)-Phe-Phe-D-Pro-OtBuS:«»L/c. "ttlim. X§ l-4~Xg 
1-7 LT, R&K. SWbSJk «**^jKVROhHD#^A«KI 

FAB-MS: m/z = 591 (M*) 

(^JS0!I3) HDA-18 ; cyclo(-Api(NHOH)-Phe-Phe-D-Pro-) 
TKsS (XII) : 



V&ZtlSWIkTby*'?* K HDA-18 ; cyclo(-Api(NHOH)-Phe-Phe-D-Pro-)©£ 

jaig*iMici&*s. m$>j 1 cietttsia 1-2 k§i xg 1-3 izm 

bT, Boc-Asu(0Bzl)-0H K&*Boc-Api(0Bzl)-0H feffll^ gtfh^^f 
K Boc-Api(OBzl)-Phe-Phe-D-Pro-OtBu fcPSLfc. ■e*U5lf*.Ig 1-4~XS 1-7 

FAB-MS: m/z = 563 (M*) 




HN 



\ 



OH 
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(f&SM 4 ) HDA- 12 ; eye 1 o(-Asu(NH0H) -D-Phe-Leu-P i p-) 
TK« (XIII) : 




(xm) 



t?*R3ft«&3WKT b h* HDA-12 ; cyclo(-Asu(NHOH)-D-Phe-Leu-Pip-)©-g- 

JdUjgfclMtK&^S. $mm 1 OTM l-l ClJpb-CZ-Leu-OH £: H-DL-Pip-OtBu 
frb Z-Leu-DL^Pip-OtBu ftJBttbfc. HH^JlOXg 1-2 K*l;T. Z-Leu-DL- 
Pip-OtBu JrZ-D-Phe-OH Z-D-Phe-Leu-DL-Pip-OtBu ^HSl//;. #V^T\ ^ 
1 <DTM 1-3 {UpbT, Z-D-Phe-Leu-DL-Pip-OtBu t Boc-Asu(0Bzl)-0H frb. 
Wit- Y=7^-fi- K Boc-Asu(OBzl)-D-Phe-Leu-DL-Pip-OtBu JZIM* Ig 

i-4-xsi-7 (D&mzmmLx. mm. swbsjfo fflttfr^vaotHP* 

FAB-MS: m/z = 559 (M*) 

(H&#l 5 ) HDA-15 ; cyclo(-Asu(NHOH)-Aib-Phe-D-Pro-) 
TE^ (XIV) : 
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NH 

/ 



VipZtiZm&iv- Vv^-ff- H HDA-15 ; cyclo(-Asu(NHOH)-Aib-Phe-D-Pro-)©£ 

j*i8*MM3fc**. wm\<DiM\-\\^\zmz. isi-2i:jpirc\ z- 

Phe-OH KJfcA.T Z-Aib-OH Z-Aib-Phe-D-Pro-OtBu ZmWkbfc. ftV^C, 

XM 1-3 CfCt Z-Aib-Phe-D-Pro-OtBu t Boc-Asu(0Bzl)-0H frb. 8M*f- V 
7*-f=f- K Boc-Asu(OBzl)-Aib-Phe-D-Pro-OtBu MP£ IS l-4~Ig 1-7 

FAB-MS: m/z = 517 (M*) 

(#S0»J 1 ) HDA-19 ; cyclo(-Asu(NHOH)-Phe-Phe-D-Pro-) 2 

±$&$mm kotY^^^y (hda-5) t m i; 7 5 y u iis ti/c^ 

iTO**, J^fcfcfr^*^:^- K HDA-19 ; cyclo(-Asu(NH0H)-Phe-Phe-D-Pro-) 2 f£. 
0£G60!l 1 (OXM 1-3 -Q%hfth Boc-Asu(OBzl)-Phe-Phe-D-Pro-OtBu jft>5>, W% 

(HlfcflJ 6 ) HDA- 13 ; cyclo (-L-Asu(NHOH) -D-Pro-L-Al a-D-A 1 a-) (DGft, 
TiB^ (XV) : 
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NH 

/ 



X'TF-ZtlZmftThv^yj-F HDA-13 ; cyclo (-L-Asu(NHOH)-D-Pro-L-Ala-D- 

Ala-)©£j£Dgfc«*C£'«5. 

IH6-1 Boc-L-Asu(OBzl)-D-Pro-OtBu 

Boc-L-Asu(0Bzl)-0H (1.14 g, 3.0 mmol), H-D-Pro-OtBu (510 mg, 3.0 mmol) 
feit/HOBt H 2 0 (505 mg, 3. 3 mmol) DMF (7 mDCfcFflfU xK^TDCC (681 mg, 

3.3moi)*inA» mmmx-tmbtz. sxmtwb mm.. mm^Mzn 

»»U 10% 4% tiMfy&Ztfmif^X-mim&Ltz. &&KMgS0« 

±"c-ie*a, mt* n^vv**/ u D?h^7+- (chci 3 ) t? 

»«U ^fE-fb^I 1.51 g (94Wfci*tt*KfcL"C#fc. 
Rf - 0.61 (CHC1 3 / MeOH = 9/1) 

XS6-2 Boc-L-Ala-D-Ala-OH 

H-D-Ala-OH (668 mg, 7.5 ■noDOdcfttt (5 ml)fc*k#T TEA (1.26 ml, 9.0 
■noDfciD*., ZftlZ Boc-L-Ala-Osu (1.43 g, 5.0 mmol)© DMF $j£ (10 ml)?: 

Xf-^x-x^ / Sfax-x^ (1 / 5)fcjta*HM:U «E^^ft 890 mg (68%) 

30 



WO 99/1 1659 



PCT/JP98/03893 



Rf = 0.40 (CHC1 3 / MeOH / 90 / 10 / 2) 

M 6-3 Boc-L-Ala-D-Ala-L-Asu(OBzl)-D-Pro-OtBu 
Boc-L-Asu(OBzl)-D-Pro-OtBu (1.4 g, 2.63 mmol)K*k«rFTFA (3 ml)£iQ;t> 

-x^ (1 / 5)£iQ;lx#>x-i'3>£fTV\ H-L-Asu(0Bzl)-D-Pro-0tBu TFA 
(2.0 g, quant) 

3*1$: DMF (10 ml)fC}§fi?U Boc-L-Ala-D-Ala-OH (810 rag, 3. 16 mmolK HOBt 
H 2 0 (582 rag, 3.8 mmolX 2 <b Kfr^T DCC (783 mg, 3.8 uimol) fciPX., "tOt 

4SNaHC(^fcJ:O^JateK-e«*tt»Lfe. «**MgS0 4 ±-C«a§& iS& sas 
477 «; 'J * W D7 h ^7 7 -f - (IX MeOH / CHC1 3 )T-»»U 

1.23 g (69%)£iiB#&Ki:L-Cf&*:. 
Rf = 0.33 (CHCI3 / MeOH = 9/1) 

1*16-4 cyclo (-L-Asu(NHOH)-D-Pro-L-Ala-D-Ala-) 
it) ^0«*fjv\ «B»R-rh7^f-K*#fc. 

HPLC: Rt = 8.22min (column: WakoPakC18, 4.6xl50nmi, 0-100% 1 inear gradient 
CHjCN / 0. IX TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: m/z = 426 (M + H) + 

(IUS01I7 ) HDA-16 ; cyclo (-L-Asu(NH0H)-L-Trp(CH0)-L-Leu-D-Pip-) 
TBS (XVI) : 
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X^f*to&mSM#rrb7«7*\t HDA-16 ; eye Jo (-L-Asu(NHOH)-L-Trp(CHO)- 
L-Leu-D-Pip-)®^J«O(i*l60ll 4 (HDA-12) KIE*c©#?£K*£ UTff o fc. 
HPLC: Rt = 17.34 min (column: Wako Pak C18, 4.6 x 150 mm, 10-100% linear 
gradient CH 3 CN / 0.1% TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: m/z = 647 (M + Na)* 

(*8HW8) HDA-33 ; cyclo (-L-Asu(NHOH)-L-Trp-L-Leu-D-Pip-) 
TIBlS (XVII) : 
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T'^SftaSMBSfcxh^^F HDA-33 ; cyclo (-L-Asu(NHOH)-L-Trp-L-Leu- 
d-Pir)<D£M*mteM4 (HDA-12)(Iia«©^j*(-mb-Ctfo^. 
HPLC: Rt = 17.08 min (column: Wako Pak C18, 4.6x150 mm, 0-1003! linear 
gradient CH 3 CN / 0. \% TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: m/z =597 (M + H)* 

(*$§0!I9) HDA-32 ; cyclo (-L-Asu(NHOH)-L-Lys(Boc)-L-Phe-D-Pro-) 
TIBS; (XVIII) : 
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NH 

/ 

HO 



-C'^tlS^ft-r Yy^'f- K HDA-32 ; cyclo (-L-Asu(NHOH)-L-Lys(BocH- 
Phe-D-Pro-) ®£j8Igfe 

X&9-1 Boc-L-Asu(OBzl)-L-Lys(Z)-L-Phe-D-Pro-OtBu 

mm I (HDA-5)Xgl-U l-2{I^DTfr^Boc-L-Lys(Z)-L-Phe-D-Pro-0tBu 
Z<DhV*7?V (1.96 g, 2.88 mmoDC^TTFA (3 mD&iD*. * 
(D£t2Qft®tiLW.Ltz. EL&mzmffi* mm^MzmmU 4%NaHC0 3 fcJ:tf 
ffia-kt&TkT'MXm&btz. Na 2 C0 3 ±-CH^m. iftlSU H-L-Lys(Z)-L- 
Phe-D-Pro-OtBu (1.32 g, 79%)*&tz. 

Ztllk DMF (10 ml)K}§j|?U, Boc-L-Asu(0Bzl)-0H (1.07 g, 2.81 mmol). HOBt 
H z 0 (502 mg, 3.28 mmol), 3 t> {;2k?TF DCC (677 mg, 3.28 mmol)£iD;i, "t<D 

4XNaHco 3 *ji:t;gasi^K-e^«}fL^. &*Mgso«±-cii£m m. 

?mZ77yi/3.i/V*?Jl'?a-?h'y77-<- (1% MeOH / CHC1 3 ) U 

i. 55 g (72%) mmmt u-c^. 

Rf = 0.80 (CHC1 3 / MeOH = 9 / 1) 
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IH 9-2 cyclo (-L-Asu-L-Lys(Boc)-L-Phe-D-Pro-) 

IS 9-1 Xl&btitzikSto Boc-L-Asu(OBzl)-L-Lys(Z)-L-Phe-D-Pro-OtBu 
Mm I (HDA-5)£DXg 1-4-1-6 UT, Boc gOlfck SMtSffifcff 

ofc. :«ttrh7^fh* (98 mg, 0. 128 mmOZmm (3 ml)i:^U 
5XPd-C(30mg)*ffl<,vC. jmzm&TX- mmmvtz. £Jfci££Si& rlM 
U cyc/o (-L-Asu-L-Lys-L-Phe-D-Pro-) 

(2 mOfczK (2 ■l)®S£&IRC&fiFU NaHCQ,1?pH8 CP 
SU/:. wnt;^TBoc 2 0 (42ing)©^^V^$:iP^ fi 

a»u/c #feKMgso 4 ±T-iaim> a«su mnt&® 6i mg (74%) 

Ill 9-3 cyclo (-L-Asu(NHOH)-L-Lys(Boc)-L-Phe-D-Pro-) 
:n«li ^SS0U 1 (HDA-5)©Ig 1-7 0¥^5:M^UT, 

HPLC: Rt = 17.15 min (column: Wako Pak C18, 4.6X150 mm, 10-100% linear 
gradient CH 3 Ot / 0. IX TFA over 30 min. flow rate 1.0 ml / min) 
FAB-MS: m/z = 659 (M + H)* 

(^BSCJ 1 0) HDA-6 ; cyclo (-L-Lys(Ac)-L-Phe-L-Phe-D-Pro-) 
(XIX) : 
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T-^£*l&8!M*-r h7^7^K HDA-6 ; cyclo (-L-Lys(Ac)-L-Phe-L-Phe-D-Pro-) 

JM 10-1 cyclo (-L-Lys-L-Phe-L-Phe-D-Pro-) -HC1 

mm\ 1 (HDA-5)K|Bt£1-<5Xg l-l-M-6 (D^Sj&MU cyclo (-L-Lys(Z) 
-L-Phe-L-Phe-D-Pro-) ZtitmNtWSMtjtlk. mW&^immzWM 

FAB-MS: m/z = 556 (M+H)* 

Xg 10-2 cyc/o (-L-Lys(Ac)-L-Phe-L-Phe-D-Pro-) 

IS 10-1 Ttft&ftfe cyc/o (-L-Lys-L-Phe-L-Phe-D-Pro-)-HCl (44 ng, 80mmol) 
(DWFmfc (2ml)CJK/frT. TEA (33ml, 0. 24 mmol)fc (12ml, 0.12 

^K£i5*ffiHPLC iZX^imn (column: YMC-Pack 0DS A-323, 10 x 250 mm, 305! 
CH 3 CN / 0.1% TFAX m&mLXm&<t£®} 57 mg (quant) fcfcfc. 
HPLC: Rt = 16.68 min (column: Wako Pak C18. 4.6x150 mm, 10-1005! linear 
gradient CH 3 CN / 0.1% TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: m/z = 562 (M+H)* 
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(HJS0!l 1 1 ) HDA-26 ; cyclo (-L-Lys(BrAc)-L-Phe-L-Phe-D-Pro-) 
(XX) : 



Vzk-Ztl&^ftr- Yv^V-Y HDA-26; cyclo (-L-Lys(BrAc)-L-Phe-L-Phe-D- 

$mm \ 0 (HDA-6) ©Ig 10- 1 ^ifiltH^W cyc/o (-L-Lys-L-Phe- 
L-Phe-D-Pro-) HC1 (50 mg, 90 moDt^U^WL (19 mg. 0. 135 mmol)£ DMF (1 
■1)C»*U *#TTEA (19 ml, 0. 135 mmol)*J<fcO r DCC (28 mg. 0.135mol)£ 

mamistz. Eumzw& aiaa. mm^Mzmmu 10% *x 

>gt 4XNaHC03*J«ttft^l^*-C«i»^L^. 8fckMgS0«±-t1&£&. SIS. 

mk^>vijY)^u^h^yy^-vmmb, muits® 36 mg (62»fctiM* 

HPLC: Rt = 17.62 min (column: Wako Pak C18, 4.6X150 mm, 10-1003! linear 
gradient CH 3 CN / 0.135 TFA over 30 min, f low rate 1.0 ml / min) 
FAB-MS: m/z = 640 (M+H)\ 642 (M + 3)* 




(%BSM 1 2 ) HDA- 3 4 ; cyclo (-L-Glu(Gly-NH0H))-D-Tyr(Me)-L-I le-D-Pro-) 
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(XXI) : 




NH 
/ 
HO 



t'/T^nsSttr h7^^f H HDA-3 4 ; eye Jo (-L-Glu(Gly-NH0H))-D- 
Tyr (Me)-L-1 1 e-D-Pro-) CO^ScIS £ l§M£K&^ h . 

Xgl2-1 BocH-Glu-OAll 

Boc-L-Glu-OH (2.47 g, 10.0 mmol)<DTHF (20 mO^C^T^T DCC (2.27 
g, 11.0 mmol) £iD*., ^<D&£ 2m®tmbtz. £&&*?«3&U t<DmS.\Z7 
V)V7)Vn-)V (1.02 ml, 20.0 mmoDfeit/^^p/s^i/^y^ y (2.39 ml, 
12.0mmol)§:ip^ £j£&£fcfg&. x-r;W-S^x-x;i/T'gfe 

»U OmitHs® 3.90 g (83X)?:efeU*^Mi:U-C#/c„ 
Rf = 0.74 (CHC1 3 / MeOH / ftg = 90 / 10 / 0.2) 

Xm 12-2 Boc-L-Glu(Gly-0Bzl)-0Al 1 

Ig 12-1 X'%btltz Boc-L-Glu-OAll DCHA(1.62 g, 3.45 mmol)£B£&:Wl/ 
(200ral)Kfc8?U 10% ^x>^ijJ;t;|g|a^*-e|g^^U^ &*MgS0 4 
±T«^ rSltUBoc-L-Glu-OAll 

Boc-L-Glu-OAll (630 mg, 2. 19 mmol), H-Giy-OBzl TosOH (739 mg, 2. 19 mmol) 
*><ktfH0BtH,0 (34mg. 0. 22 mmol) £ DMF (10 ml){I}#g?t. tK^TTEA (0.31 ml, 
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2.19 mmoDfccfctf DCC (543 tng, 2.63 mmol) ft in*. fcfeg&X'imbtz. R1& 

mmm* wmt. mm^M^mmu 10% ?^>m. 4%mco 3 ts&xf$m 

&i&*'C'Mftm&Ltz. £fcK MgS0 4 ±T*mm. ffifiSU 7?-r>^>'JW 
^D7h^77^- (1* MeOH / CHCl 3 )T-f»SU, WXMtS® 343 mg (46X)ft?t& 

HPLC: Rt = 23.75 min (column: Wako Pak C18, 4.6x150 mm, 10-100% linear 
gradient CH 3 CN / 0. IX TFA over 30 min, flow rate 1.0 ml / min) 

XS12-3 Boc-L-Ile-D-Pro-OBzl 

Boc-L-I le-OH 1/2 1^0 (1. 13 g, 4. 7 mmol), H-D-Pro-OBzl HC1 (1. 14 g, 4. 7 mmol) 
fccfctfHOBtHjO (72 mg, 0. 47 mmol ) ft DMF (10 ml) CfcJWU TEA (0.66 ml, 

4.7 mmol)fc«ktJ r DCC (1.16g, 5.64 mmol) ft MX. titt&MKtmLtz. 

ftm mm. mm^Mznmmb. iox^x>n 4%mco 3 #£tfmQ& 
mticctmm&Ltz. m& Mgso 4 ±-c$am mmu 77'r>as"j*w 

UVh? 1 ??*- (IX MeOH / CHCl,)-C|fSlU WMit^S 1.76 g (89»ft?*tt 

Rf = 0.32 (CHC1 3 / MeOH = 49/1) 

Xfi 12-4 Boc-D-Tyr(Me)-L-Ile-D-Pro-0Bzl 
1M. 12-3 imhtltttt&to Boc-L-I le-D-Pro-OBzl (967 mg, 2.31 mmol) ft V 
(12ml)t^g»U 4NHC1 / V***}^ (12ml)ftAQ*., a»tM.5B» 

mmbtz. zimzmmL, aic^n-f* / Ettx-x* d / 3) 

ftjD*-r#>x--^3>ft?f<<\ H-L-Ile-D-Pro-OBzl HC1 (745 mg, 9lX)ft#fc. 

dtlft DMF (10ml)(C)§|?L, Boc-D-Tyr(Me)-0H (620 mg, 2. 10 mmol). HOBt H 2 0 
(322 mg, 2.10 mmol). £ t> £3K?frT TEA (0.63 ml, 4.53 mmoDfc itfBOP (1.05 
g. 2.36mmol)ftin^ 2B^£#U/c„ £JS&ft»|&& BHKx^Kl 

Ml. 10X^x>K, 4XNaHC0 3 tJj:tl t ^a^7KT'm^»L/c. &*MgS0 4 
±T'9a»ft. ttti. I^Ft77r>ai/iJ^07h^77^- (IX 
MeOH / CHCl 3 )-C'»SrU IMtfb&tt 881 mg (72X) ft LTfc*:. 
HPLC: Rt = 21.87 min (column: Wako Pak C18, 4.6x150 mm, 37-100% linear 
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gradient CH 3 CN / 0. IX TFA over 30 min, flow rate 1.0 ml / min) 

Xm 12-5 Boc-D-Tyr (Me)-L- 1 1 e-D-Pro-OH 

Xg 12-4 X-nhntzit^B Boc-D-Tyr (Me)-L- 1 le-D-Pro-OBzl (881 mg, 1.44 
mmol)*: MeOH (5 mDClfcJBU 5% Pd-C (70 mg^^T, 7km&m%TX&& 

Rf = 0.69 (CHC1 3 / MeOH / 90 / 10 / 2) 

Xg 12-6 Boc-D-Tyr(Me)-L-I le-D-Pro-L-Glu(Gly-0Bzl)-0Al 1 

Xg 12-2 "T?f»fcttJMb£% Boc-L-Glu(Gly-0Bzl)-0All (200 mg, 0.46 mmol) 
ikVttV-y (3 ml){I»l?U 4NHC1 / VttVry (3 mDZtiaZ. WAV 1.5 
Mllf:. 5UmL*®ffiU gaK^xf-^x-x* /Sttx-r^ (1/3) 
4iD^.-r^>x-^ay^ : rTV\ H-L-Glu(Gly-0Bzl)-0All HC1 (171 mg, quant) 

mtz. 

CM DMF (5ml){I&jS?UBoc-D-Tyr(Me)-L-Ile-D-Pro-0H (233 mg, 0.46 mmol), 
HOBt H 2 0 (70 mg, 0.46 mnol), ZhlZfrtfiT TEA (0.17 ml, 1.20 mmol)*i«fctf 
BOP (305 mg, 0.69 mmol) £Jn X. Life. £j&tt&Xlfe& ftK 

ifiHMu iox^xvk, A%^^ z n^xym\^M^vm^wyytz. 

»MgS0 4 ±-C3gm jSISU ffl^^f K%77-y>ai/'J * 

77-f- (2% MeOH / CHCl 3 )X-*Si!LLg&!Bft£$l 300 mg (79X)fevttraMU bT 

HPLC: Rt = 20.99 min (column: Wako Pak C18, 4.6x150 mm, 37-100% linear 
gradient CH 3 CN / 0. IX TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: m/z = 822 (M + H)* 

1*112-7 cyclo (-L-Glu(Gly-NH0H)-D-Tyr(Me)-L-lle-D-Pro-) 

Xg 12-6 X-mhMz Boc-D-Tyr(Me)-L-I le-D-Pro-L-Glu(Gly-0Bzl)-0Al 1 (300 
mg, 0.37 mmol)£CHC13 / flfifc I 1h**A**7*V> (37 / 2 / 1) (11 ml) 

k**u Ar jfxx-EU$mnmw&M-. ^z Pd(o)(pph 3 ) 4 (1.27 g . 1.1 
mm\)^m^Kr^m^.rmmmLtz. sjmzwm.. mt^Mzmmu 
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10% ?^ymx&vm\&m<.X'Mttffl*utz. as7kMgso 4 ±-csag^ ?i*su 

Boc-D-Tyr(Me)-L-I le-D-Pro-L-Glu(Gly-OBzl)-OH 

znmimmm im-s)(oxm 1-4-1-7 (D^&vmL-c. mum. mt 

HPLC: Rt = 15.55 min (column: Wako Pak C18, 4.6x150 mm, 10-100% linear 
gradient CH 3 CN / 0.1% TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: m/z = 589 (M + hT 

(gfiZMl 3) HDA-3 5 ;cyclo (-L-Glu(b-Ala-NHOH))-D-Tyr(Me)-L-lle-D- 
Pro-) 

Tie^ (nil) : 




(XXII) 



HN 

\ 

OH 



T'^2*v6$fE31#-f h7^7^K HDA-3 5 ; cyclo (-L-Glu(b-Ala-NH0H))-D- 
Tyr(Me)-L-I le-D-Pro-) W^l 1 2<DXm 12-2 KiatfcCD^&CifSCT;, 

Boc-L-Glu(b-Ala-0Bzl)-0All £HSU &^T\ Xg 12-3~12-7 0^Jfifci£l; 

HPLC: Rt = 15.28 min (column: Wako Pak C18, 4.6x150 mm, 10-100% linear 
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gradient CH 3 CN / 0.1% TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: m/z = 603 (M + hT 

(###] 2 ) HDA-7 ; cyclo (-L-Lys(Ac)-L-Phe-L-Phe-D-Pro-) 2 0>£j& 

$mmi o©hda-6 tmb7*;mm\i)%&yj&2fttztffix-$>z, w&sv 
z*-"??- k hda-7 mmm 1 o (hda-6) oim io-i hm>j i (Dxm 1-3 

(-ffi^-r5(ffflXST-#P)nS Boc-L-Lys(Z)-L-Phe-L-Phe-D-Pro-OtBu frb. & 

HPLC: Rt= 16. 10 min (column: MS GEL C18, 4.6x150 mm, 10-100% linear gradient 
CH 3 CN / 0. 13! TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: m/z = 1124 (M+H)* 

(###! 3) HDA-14 ; cyclo (-L-Asu(NH0H)-D-Tyr(Me)-L-I le-L-Pro-) 2 

flBfii***»0i i 8ohda-3o tmb7$jmu&m i m t )jg l 2titzmM-o$>z* 
mk* t hda-14 «u mmm 1 (msxo^m^mmbx, boc-l- 

Asu(NH0H)-iFTyr(Me)-L-Ile-L-Pro-0tBu &IMSU WRMtfttt**-?* 
fc. 

HPLC: Rt = 20.59 min (column: Wako Pak C18, 4.6x150 mm, 10-100% linear 
gradient CH 3 CN / 0. \% TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: m/z = 1170 (M+Na)* 

(HHfll 14) HDA- 3 8 ; cyclo (-L-Asu(NHOH)-D-Phe-L-Phe-L-Pro-) 
TE5$ (XXIII) : 
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^a*£*lSJ3Hfcr r^^f-h* HDA-3 8 ; eye Jo (-L-Asu(NHOH)-D-Phe-L-Phe-L- 

HI 14-1 cyclo (-L-Asu(OBzl)-D-Phe-L-Phe-L-Pro-) 

Boc-L-Asu(0Bzl)-0H (380mg, 1.0mn»l)fc;*^>ivBjfi§ (OxR, 1.0g)£ DCM (15 
mI)*T'DCC (206 mg, 1.0 mmol) §rffiV^T^U/c„ ^A¥0.47 mmol / g resin. 
Z.<D$m 1 g fcflvvc Boc-7>h7X^-C«t-5Hffl^©^T% Boc- 
L-Pro-0h\ Boc-L-Phe-OH, Boc-D-Phe-OH U Boc-D-Phe-L-Phe-L- 

Pro-L-Asu(0Bzl)-0xR &Vv?, flBBoc&, BMF (15 ml)©»««K 2fi 

To©S^iE (57 ml, 1.0 mmol), DIEA (0.15 ml, 1.0 mmoDfclniLT 20HSI&5J& 

7^^Mb^Jll0mg (38X)«:afe»5fcWMIi:L-C#fe. 

HPLC: Rt = 15.72 min (column: Wako Pak G4, 4.6x150 mm, 37-10055 linear 

gradient CH 3 CN / 0. 1% TFA over 30 min) 

Ig 14-2 cyclo (-L-Asu(NHOH)-D-Phe-L-Phe-L-Pro-) 

wt. mtmi (hda-5) ©suses*. hi 1-6 1-7 tmm^ pa-c 
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DMSO (1^8? Li£ffl HPLC (column: YMC-Pack ODS A-323, 10 x 250 mm, 

36% CH 3 CN / 0.1% TFA). m&Zmb-cmaiik&®) 9 mg (l(W)%»fc. 

HPLC: Rt = 16.94 min (column: MSGELC18, 4. 6x 150 mm, 10-100% linear gradient 

CH 3 CN / 0. 1% TFA over 30 min) 

FAB-MS: m/z = 578 (M+H)' 

(gfom 1 5) HDA-3 7 ; cyclo (-L-Asu(NHOH)-D-Pro-L-Phe-D-Phe-) 
TE* (XXIV) : 



T-^^nsai^xh^^^K-lffiA-a 7 ; cyclo (-l-Asu(NH0H)-l>-Pro-L-Phe-D- 
Phe-)©££{i, Boc-L-Phe-OxR *mf*JS»fc UT, mm 1 4 CEttOtfSsK* 

HPLC: Rt= 17. 65 min (column: MS GEL C18, 4. 6x 150 mm, 10-100% linear gradient 
CH 3 CN / 0. 1% TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: m/z = 578 (M + H)* 




NH 



/ 



HO 



(^6f50>J 1 6 ) HDA-39 : cyclo (-l-Asu (NH0H) -L-Phe-D-Phe-L-Pro-) 
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TE^ (XXV) : 




NH HN-^- 0 

O J 

\ (XXV) 

os \ 

NH 

/ 

HO 

-C^ft-SJift-Th^y^K HDA-3 9 ; cyclo (-L-Asu(NHOH)-L-Phe-D-Phe-L- 
Pro-)©£#& Boc-L-Asu(0Bzl)-0xR%ili5BIii»i:LT. %m\\ 4K£tt0# 

HPLC: Rt =16.16 min (column: Wako Pak C18, 4.6X150 mm, 10-100% linear 
gradient CH 3 CN / 0. 1 % TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: m/z = 578 (M + H)* 

(£SE0!l 1 7 ) HDA-40 ; cyclo (-L-Asu(NHOH)-L-Phe-L-Phe-Sar-) 
(XXVI) : 
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NH 
/ 
HO 



-ea^ftSSWKf - h - K HDA-40 ; cyclo (-L-Asu(NHOH)-L-Phe-L-Phe-Sar-) 

Oy&mt* Boc-L-Asu(0Bzl)-0xR %mfBS»a:L"C. £fiS0>J 1 4 {C85tt©^C 

HPLC: Rt = 15.86 min (column: Wako Pak C18, 4.6x150 mm. 10-100% linear 
gradient OT 3 CN / 0. IX TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: ra/z = 552 (M + H)* 

(3EM&0J 1 8 ) HDA-30 ; cyclo (-L-Asu(NH0H)-D-Tyr(Me)-L-l le-L-Pro-) 
TiEsS (XXVII) : 
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(XXVII) 



NH 
/ 



X'^tl^mkv-Vy^^Y HDA-30 ; cyclo (-L-Asu(NHOH)-D-Tyr(Me)-L-Ile- 

18- 1 Boc-L- 1 1 e-L-P ro-L-Asu (OBz 1 ) -D-Ty r (Me) -OH 
Boc-L-Tyr(Me)-OH (591 mg, 2.0 mmol) AWE (OxR, 2.0 g)fc h^x 
> OOmD^-C'DCC (412 mg. 2.0 mmol)fcJ8VvT:*g£Lfc. 0.36 mmol /g 

res in. C (D®B§ 1 g Boc-* h 7 TV-i: J: 3 H*S^©^T% jlgft, 

Boc-L-Asu(0Bzl)-0IK Boc-L-Pro-OH, Boc-L-Ile-OH £|&-&U Boc-L- 

Ile-L-Pro-L-Asu(0Bzl)-D-Tyr(Me)-0xR £*§/c. ft^T*, DMF (15 m\)Qmm?&£ 
1-t h*D*>>fcV<>; (182 mg, 1.80 mmol) fcAnx/C 24 mfflB.J&®%*ffl&L 
/c. M^llii, mm (7ml)K}§J8U Na^O, Ol2 mg, 1.80 mmol) 

%10*. 1 Bffl8«#l/fc. £J&$£igm W»x**fcif»jKU 10% *x> 

& *j«kt«BBJA«*T'ii*acjsn//c. »Mgso 4 ±T^m aisu ^ism 

ttr- h 5^7^ Kft^ft 368 mg (quant) ZmWlMt LX®tz. 

HPLC: Rt = 17.45 min (column: Wako Pak C4, 4.6x150 mm, 37-100% linear 

gradient CH 3 CN / 0. 1% TFA over 30 min) 

1*118-2 H-L-Ile-L-Pro-L-Asu(0Bzl)-D-Tyr(Me)-0H TFA 
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X& 18-1 X'ftbtltzik&VB Boc-L-Ile-L-Pro-L-Asu(OBzl)-D-Tyr(Me)-OH (368 
mg, 0.48 ramol)(^K?frTTFA (3 ml) tin A, ^<D££ 30 4MfflttBLfc. SM 

338 mg (90X)4fife»*tt«mi:LTfllfc. 

I;g 18-3 cyc7o (-L-Asu(NHOH)-D-Tyr(Me)-L-lle-L-Pro-) 
^nmfiUJS^J 1 (HDA-5)©Ig 1-5-1-7 MLT, SWbSJts (ffl 

HPLC: Rt = 17.18 min (column: Wako Pak C18, 4.6x150 mm, 10-100% linear 
gradient CH,CN / 0. IX TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: m/z = 574 (M + RT 

(gfam 1 9 ) HDA-28 ; cyclo (-L-Asu(NHOH)-D-Phe-L-Leu-L-Pro-) 
TE5* (XXVI 1 1) : 



T-i^nSi^f b7^^K HDA-28; cyclo (-L-Asu(NHOH)-D-Phe-L-Leu-L- 
Pro-)£>£f£f£. Boc-D-Phe-OxR ttfifi^iiLT, 1 8 KfEttOT&CP 
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HPLC: Rt = 17.50 rain (column: Wako Pak C18, 4.6x150 mm, 10-100% linear 
gradient CH 3 CN / 0. \% TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: m/z = 544 (M + hT 

(Hffi0>J2 0) HDA-27 ; eye Jo (-L-Asu(NHOH)-D-Phe-L-Phe-D-Pro-) 
TfEiS (XXIX) : 



t'iStl^Sttf h y^Zf* H HDA-27 ; cyclo (-L-Asu(NHOH)-D-Phe-L-Phe-D- 
?n-)(D^mts Boc-D-Phe-OxR^mfg^fcLT. mffll 8 CE«M>35riSC» 

HPLC: Rt = 19.35 min (column: Wako Pak C18, 4.6 x 150 mm, 10-100% linear 
gradient CH 3 CN / 0. IX TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: m/z = 578 (M + hT 

(^Jfc0!J2 1 ) HDA-31 ; cyclo (-L-Asu(NHOH)-D-Tyr(Me)-L-Ile-D-Pro-) 
TiHiS (XXX) : 




NH 



/ 



HO 
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T?a*£*l-6SMfcxh7'V/?-K HDA-31 ; eye Jo (-L-Asu(NHOH)-D-Tyr(MeH-Ile- 
D-Pro-)©^«J*. Boc-I>-Tyr(MB)-0xR«:{iJ3eK»fcU-C. ««l 1 8 £IB«<D*r 

HPLC: Rt = 18.63 min (column: Wako Pak C18, 4.6x150 mm, 10-100% linear 
gradient CH 3 CN / 0. IX TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: m/z" = 574 (M + H)* 

(mS&M 2 2 ) HDA-29 ; cyclo (-L-Asu(NHOH)-D-Phe-L-Leu-D-Pro-) 
Tffc* (XXXI) : 
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-C'&2 n&mtfiT- h 7^7^ K HDA-29; cyclo (-L-Asu(NHOH)-D-Phe-L-Leu-D- 
Pro-)©£$&. Boc-i>-Phe-0xR£aif£]!»)ft£LT, ££091 8 £§E*M>#fcfcCitl 

HPLC: Rt = 17.88 min (column: Wako Pak C18, 4.6x150 mm, 10-100% linear 
gradient CH 3 CN / 0.1% TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: mlz = 544 (M + H)* 

(«0S 2 3 ) HDA-30 ; cyclo (-L-Asu(NHOH)-D-Tyr(MeH-I le-L-Pro-) 
TsBsS (XXVII) : 
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JL 



^••^•NH HN" >- 0 




(XX VII) 



T&it*M*Th7«7*V m '™' cycl ° (-L-Asu(NHOH)-D-Tyr(Me)-L-Ile- 

L-pro-)©aisc«t s^jsisfciMu-a**. 

23- 1 Boc-L-Asu (OBz 1 ) -OTme 
Boc-L-Asu(0Bzl)-0H(2.38g, 6.27 -ol). MJ^W/'* (L79 
.1. l2.53'«l)ODM(12.1)««K^T«4-^W5y^y> (76 

« 0 63 nnfioDfeitTDCC (1.55 g. 7.52 ■oOtjBA. TO******!'*. 

m®&*-c®xm^ « Mgso 4 ix^mk. a* m*y*y*** 

<b^ft 3.18 g (qpant)feilllWMtfck"C»fc. 
Rf = 0.50 (RSX** / = W4) 



IH23-2 Boc-L-Asu-OTme 
Xg23-l-ef§f>^k^DBoc-L-Asu(0Bzl)-0Tme (1.55 g, 3. 13 nnnol)* 

(6 »1)(CML. 5X Pd-C (200 «)«T. *«»^Tt?3B«W»fl/^ 
£S£ttttt)l. WIU Wft6« l.« g tat) **WMUl/C»fc 
Rf = 0.38 (CHC1 3 / MeOH / M = 19 / 1 / °- 2 ) 
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X3I23-3 cyclo (-L-Asu(NHOH)-D-Tyr(MeH-I le-L-Pro-) 

Xm 23-2 -Cftbtltzit&fa Boc-L-Asu-OTme (1.30 g, 3.32 mmol) ttti/A 
mm (3.32 g)fe DCM (50 ml)4>t? DCC (685 mg, 3.32 mmol) £ffiPT!8£ l> 
Boc-L-Asu(0xR)-0Tme £f#fc., 0.38 mmol /g resin. CCD$8M350mg (0. 13 

mraol)5:ffi^tBoc-7.h7x-^-(;<tSm^cD^T\ Boc-L-Pro-OH, 
Boc-L-lle-0h\ JS J: Xf Boc-D-Tyr(Me)-0H £H8£U Boc-D-Tyr(Me)-l-Ile-L- 
Pro-L-Asu(0xR)-0Tme 

^-OZO^y^Y^mmm 400 mg DMF (6 nl)W»»U 1M xh7^5=- 
;i/7> ; &-^A7;l/^U KOTHFSItt (0. 76 ml)£->D yV~Ql®ZX. MC30 
^KHBiU-C. TmeS£®£. MCDCM^T-BocgfclSf^l/*:. #fiDMF(6ml) 
KlfiSU BOP (176 mg, 0.39mmol), HOBt H 2 0 (82 mg, 0.52mmol)*J itfDIEA (93 
ml. 0.52 mmol) fejD*.-C. ffl&tt2WmfcEU&*fi'2tz. DMF "T?a#ft. cyc7o 
(-D-Tyr(Me)-L-lle-L-Pro-L-Asu(0xR)-)£ DMF (6 ml)KHiSU MYU^fW 
5 y*§m& (46 mg, 0.65 mmol), DIEA (0. 12 ml, 0.65 mmoDfc kXMtfc (40 ml, 
0.65 nnol)fciD*"OMaiMU £#-r h^^f- Kt KD4rtfABt*Wt*"ti: 
tz. BL&m*m%l. DMF CfcjSUflStB HPLC KT#JR*SII (column: 

YMC-Pack 0DS A-323, 10 x 250 mm, 32% CHjCN / 0. \% TFAX 
lb£® 37 mg (50»fc»fc. 

HPLC: Rt = 17.18 min (column: Wako Pak C18, 4.6 x 150 mm, 10-100% linear 
gradient CH 3 CN / 0. 1% TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: m/z = 574 (M+H)* 



(IWJ 2 4 ) HDA-49 ; cyclo(-L-Asu(NH0H)-D-Tyr(Me)-L-I le-L-Pip-) 
TlfisS (XXXII) : 



53 



WO 99/11659 



PCT/JP98/03893 




(xxxn) 



x^nzMMmtkT- b 7*7* k hda-49 <D£jm zi&m-ft**. 

Boc-D-Tyr(Me)-OxR £ L, @ffl-&j£&<E>#i£-e Boc-L-I le-L-Pip-L- 
Asu(OBzl)-D-Tyr(Me)-OxR &INgU&. fc£U Boc-L-lle-OH (Dlg^Ktt HATU 
SH»fcTO*y^'J V^fcfrofc. dftJ3U*©I»i. HDA-30; cyclo(-L- 
Asu(NHOH)-D-Tyr(Me)-L-Ile-L-Pro-)CD||]fife^Jl Sllfl;. mitRfo, MtfjA'tf 

HPLC: Rt =17.94 min (column: WakoPak C18, 4.6 x 150 mm, 10-1003! linear 
gradient CH 3 CN/0. 1% TFA over 30 min, flow rate 1.0 ml/min) 
FAB-MS: m/z = 588 (M +HT 

(Id60!l2 5) HDA-50; cyclo(-L-Asu(NHOH)-D-Tyr(Me)-L-Ile-D-Pip-) 
TSEiS (XXXI II) : 
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(xxxm) 



X'^nzMsmttT h 7*7*- k hda-50 (D-sj&mzmmzft^z. 

Boc-D-Tyr(Me)-OxR Z&mM t U ®B^fljafe©«S£-e Boc-L-I le-D-Pip-L- 
Asu(OBzl)-D-Tyr(Me)-OxR tmULtz. tztzU Boc-L-I le-OH ©I8££l± HATU 
£jgv^=:^;l/#yyy>y£tTo£. ^nm©xmii, HDA-30 ; cyclo(-L- 
Asu(NHOH)-D-Tyr(Me)-L-Ile-L-Pro-)©HliS^Jl 8KigtX JUtSfS, {W^*^** 
KD^A^^CD^^ff V\ ^IB^x h 7*7?- K HDA-50 

HPLC: Rt = 20. 15min (column: WakoPak C18, 4.6 x 150 mm, 10-100% linear 
gradient CH 3 CN/0. 1% TFA over 30 min, flow rate 1.0 ml/min) 
FAB-MS: m/z = 588 (M +H)* 

2 6 ) HDA-51 ; cyclo(-L-Asu(NH0H)-D-Tyr(Me)-L-I le-L-Tic-) 
(Tic : l,2,3,4-tetrahydoroisoquinoline-3-carboxlic acid) 
TIE^ (XXXIV) : 
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Boc-D-Tyr (Me)-OxR % aj^M^i: U WMrj«fc©1Wre Boc-L-I le-L-Tic-L- 
Asu(0B2l)-D-Tyr(Me)-OxR fcilfSU*:. fc*U Boc-L-lle-OH ©^tlli HATU 
^^-^l^y^UV^fcfTo/c. Ztltm<DXn& HDA-30; cyclo(-L- 
Asu(NH0H)-D-Tyr(Me)-L-Ile-L-Pro-)<D^S6^Jl 8K$D, mtm. 

h*D^-9-AK^^<D^^:ffV\ SiB^Kx h 7*7* H HDA-51 

HPLC: Rt = 18.48 min (column: WakoPak C18, 4.6 x 150 mm, 10-100% linear 
gradient CH 3 CN/0. 1% TFA over 30 min, flow rate 1.0 ml/min) 
FAB-MS: m/z = 636 (M +hT 

(mm 2 7 ) HDA-52 ; cyclo(-L-Asu(NH0H)-D-Tyr(Me)-L-l le-D-Tic-) 
TI2^ (XXXV) : 



56 



WO 99/11659 



PCT/JP98/03893 




NH 
/ 
HO 



V&ZMWBMVtT- h 7*7* h* HDA-52 <D&f&m*w&mz&*z>. 

Boc-D-Tyr(Me)-OxR % ftfgffitt £ U H«&«Sc<0«i*t? Boc-L-I le-D-Tic-L- 
Asu(0Bzl)-D-Tyr(Me)-OxR ^Hlfc. jfcjEU Boc-L-Ile-OH ©fi^CKi HATU 
fcJBl^fc^/^av^yv^fcfTofc. zmm<DXm& HDA-30; cyclo(-L- 
Asu(NHOH)-D-Tyr(Me)-L-Ile-L-Pro-)O^SS^Jl 8ll!pb, MitRfe. fflfi^UiK 
>&©t: Kn^A««Ji^©Saft%fiV\ «RaM*x h v^.^ K HDA-52 

HPLC: Rt = 20.78 min (column: WakoPak C18, 4.6 x 150 mm, 10-100% linear 
gradient CH 3 CN/0. \% TFA over 30 min, flow rate 1.0 ml/min) 
FAB-MS: m/z = 636 (M +H)* 

(gfam 2 8 ) HDA-53 ; cyclo(-L-Asu(NH0H)-D-Phe-L-Leu-L-Pip-) 
TEX (XXXVI) : 
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(XXXVI) 



NH 



X'^n^mmWr Y 7*7* H HDA-53 (D£fm*®m~&*Z>. 

Boc-D-Phe-OxR &aif§liC*4i: U m&£f$.&<Dl$>&~e Boc-L-Leu-L-Pip-L- 
Asu(OBzl)-D-Phe-OxR£Plgl/k. fc£U Boc-L-Leu-OH ©SS^UiHATU 
tz#ZfJV%y7V yfZft-otz. Z.Mlk&<DXmi$. HDA-30; cyclo(-L- 
Asu(NH0H)-D-Tyr(Me)-L-Ile-L-Pro-)CO^HS^Jl 8(rJpb, ^b£JS> flBd*/W< 
h* n ^mm^(D^m^^\ WBMRt- h 7*7* Y HDA-53 

tz. 

HPLC: Rt = 18.26 min (column: WakoPak C18, 4.6 x 150 mm, 10-100% linear 
gradient CH 3 CN/0. IX TFA over 30 min, flow rate 1.0 ml/min) 
FAB-MS: m/z = 558 (M +H)* 

(HJB0!l 2 9 ) HDA-42 ; cyclo(-L-Api (NH0H)-D-Tyr(Me)-L-I le-D-Pro-) 
TEiS (XXXVII) : 
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HN 

\ 

OH 



-C'tfiSftZmmtkT h y*-/* b* HDA-42 ©^J&gjfcfBflMya^S. 
Boc-L-Api(OBzl)H)xR %&$&]&1&£ U HDA-38; cyclo (-L-Asu(NHOH)-D-Phe- 

mfe^vmm'n << \ m&mky- v y^^- k hda-42 

HPLC: Rt = 17.67 min (column: WakoPak C18, 4.6 x 150 mm, 10-100% linear 
gradient CH 3 CN/0. \% TFA over 30 min, flow rate 1.0 ml/min) 
FAB-MS: m/z = 560 (M +H)* 

(&ffi09 3 0 ) HDA-43 ; cyclo(-L-Aa2(NH0H)-D-Tyr(Me)-L-I le-D-Pro-) 
TIBjS (XXXVIII) : 
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HN 

\ 

OH 



x-mzn&mfm&T k hda-43 ogf&mzi&mzfttz. 

Boc-L-Aaz(0Bzl)-0xR *&mmMtL. HDA-38; cyclo(-L-Asu(NHOH)-D-Phe- 

m&^^mm v \ tm&mkT- h y*-?* k hda-43 *ntz. 

HPLC: Rt = 18.92 min (column: WakoPak C18, 4.6 x 150 mm, 10-100% linear 
gradient CH 3 CN/0. 1% TFA over 30 min, flow rate 1.0 ml/min) 
FAB-MS: m/z = 588 (M +hT 

(mmm 3 l ) HDA-44 ; cyclo(-L-Asu(NHOH)-D-Tyr(Me)-L-Ala-D-Pro-) 

TIB^ (mix) : 
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NH 

/ 

HO 



T-*2 nzmmtky- v y*?* k hda-m o^mk^mm^^. 

Boc-L-Asu(0Bzl)-0xR HDA-38; cyclo(-L-Asu(NHOH)-D-Phe- 

®&^(Dm&*fi*<\ mm®rr h k hda-44 

HPLC: Rt = 12.89 min (column: WakoPak C18, 4.6 x 150 mm, 10-100% linear 
gradient CH 3 CN/0. 1% TFA over 30 min, flow rate 1.0 ml/min) 
FAB-MS: m/z = 532 (M +H)' 

(HM>J 3 2 ) HDA-45 ; cyclo(-L-Asu(NHOH)-D-Phe-L-Ala-D-Pro-) 
(XXXX) : 
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X'&Zti&WBMVlT- b y^ZfT K HDA-45 ©^jS^HS*^**. 

Boc-L-Asu(0Bzl)-0xR *&%m®t U HDA-38; cyclo(-L-Asu(NH0H)-D-Phe- 
L-Phe-L-Pro-)©|WJ 1 4UUPI;, JHb£& h'O^AK 
«Bi^©*«*1f V\ SMWM*t- h - K HDA-45 fcftfc. 

HPLC: Rt = 12.91 min (column: WakoPak C18, 4.6 x 150 mm, 10-100% linear 
gradient CH 3 CN/0. 1% TFA over 30 min, flow rate 1.0 ml/min) 
FAB-MS: m/z = 544 (M +HT 

(^M!l 3 3 ) HDA-46 ; cyclo(-L-Asu(NH0H)-D-Phe-L-I le-D-Pro-) 
TEjS (XXXXI) : 



"Ca*3ftS«RJ*l*T r* H HDA-46 <D£|fcacfclMM3*'<S. 

Boc-L-Asu(0Bzl)-0xR *&%mntb. HDA-38; cyclo(-L-Asu(NH0H)-D-Phe- 

«JB^©»*fTi.\ msWfcrYy*?* K HDA-46 

HPLC: Rt = 18.46 min (column: WakoPak C18, 4.6 x 150 mm, 10-100% linear 
gradient CH 3 CN/0. IX TFA over 30 min, flow rate 1.0 ml/min) 
FAB-MS: m/z = 502 (M +hT 




/ 



HO 
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(IQMfl 3 4 ) HDA-47 ; cyclo(-L-Asu(NHOH)-D-Naf-L-I le-D-Pro-)£>£$ (D- 
Naf: D-l-naphthylalanine) 
TIEiS (XXXXII) : 



T'K-znzmi&m&iT h 9*7^ h hda-47 <o^m^nsmz^h. 

Boc-L-Asu(OBzl)-OxR *&§gmi&t U HDA-38; cyclo(-L-Asu(NHOH)-D-Phe- 
L-Phe-L-Pro-)O«091 4K*pb, MitEU^ WHtfJ AnSKl^OH KD*tA| 
«jS^O*«4fTi.\ SiKHMfcx b^T^ H HDA-47 

HPLC: Rt = 20.52 min (column: WakoPak C18, 4.6 x 150 ram, 10-100% linear 
gradient CH 3 CN/0. IX TFA over 30 min, flow rate 1.0 ml/min) 
FAB-MS: m/z = 594 (M +H)* 

(£BSM3 5) HDA-48 ; cyclo(-L-Asu(NHOH)-D-Pya-L-Ile-D-Pro-)©^ (D- 
Pya: D-l-pyrenylalaiiine) 
TIB^ (XXXXII I) : 




NH 



HO 
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•Q&Zto&WBBWtT- b v*?* K HDA-48 0£j£ffifcfflWU-a*5. 

Boc-L-Asu(0Bzl)-0xR £&§f§Emi:U HDA-38; cyclo(-L-Asu(NHOH)-D-Phe- 
L-Phe-L-Pro-)£>»0»J1 4CH»D. MfcRtik GO^^MOgftDfc KP^AH 
«l5t^©g&*fTl\ ^IS^Kx h^^^f- KK HDA-48 fcfcfc. 
HPLC: Rt = 23.56 min (column: WakoPak C18, 4.6 x 150 mm, 10-100% linear 
gradient GH£N/0.1X TFA over 30 min, flow rate 1.0 ml /min) 
FAB-MS: m/z - 667.81 (M +H)* 



(ttftOI 1 ) MHC class- 1 #?|§m<Sii?£& 

*fmo^TV?*7l-YW&W<V%tZ> MHC class— I ttffflteffltft 
©aWrh7^^HWW«ctffffi«*5-i:^ MHC class— I fr&ffitm 

mm 

**Bl6/BL6|ffiJ3&fc&fflU/c. gfflUfrDgfttt. 10X FBS %»ttUfcWEM*Jfi«: 
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10 mM ©JtifflftKHfilsfe. £ti. H^hVxT-bf 1 ^— fe^Mritt^T 
Swfc*«RW!UTir>6hU3^f->ATWfcB CfDftHSS<fcy»A) fc. Hb< 
WS0{-»j»U «£5ng/ml (16.54mM) ©JS»»KI!fiLfc. 
A (i, fc* h >f7tf7- feB^ia^TSttt^E-r* MHC class- 1 fl^SBSIS 
fcftJ8©»^!Mt£ttfcUrt:. *fc\ &Stffc#1&Iiti8fl£©}§Bli: b"CJ8v^5 
DMSOfi, *tmK£^*WMmzt£i&^mAlrZZ£lz%Z>i)K WBKfli^ 

mW B16/BL6 5000 fc/wel l ©iifflJ^&fiT' 9 6 7v7^? D 7 I/- h 

HMIU &well S^»J±EO*«l 200^1 *"C % 2 4MU:t, S^{b^ 

tz. *©&, * we ii% pbs c; >gen«) t— mtt&im&zFm 

JfttHv^flL 0.lX^^7;PxfcK»«[T*3^|8l«iaU *fflfl&©@££f?o 

HSLfelffllft*iBJ-5SRUXv>*llHCclass-l #?©*& &T©#&-e$l£ 
U^.-ftffittfc L*C, T?*£>MHC class-I ^(^i-Sta^T'*S|nH-2KW 
Sift (WfiRS ; BJj&aJI) zW^LT, tf**>fldfcT** IgG+M 

'(■ma;^r5 3>tt) fcwe, <ii®g8?si:UT, xhi^Te^v 

methylumbelliferyl-/3-D-galactoside (TUSKS : fK^TC^^-ry 40 £/8v\ 
TV- b'J-^-t«Uc. &fc\ J^b£ft©*lQ***i: LfcBI© well 
well {:«v^a^tiS^^4^y^^7>K©7fciSii:L^. 
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*m%HU3lvVc*l«:. ISmLT^SMHCclass-I #?M££flfc1-3 J«2)H£g 

-CW5 MHC class— I t/c. «^k^®8ffltilKK 

fcttS, f§aLT^3HHe class-I liriBOSW* l fc-fSfiHttt? 

*-T. ««8Wb#»KB8LT. »jtaaj*fc«*WKF. MHC class- 1 #?S&3t 

i-6fffiMS*©HW%H3i:E4^-r. H3ntt, &%tbx. ±mmm l 

ft (nicotinic acid) , ^.□•f-Vgrr? K (nicotinamide) , ^nf-VfttHD 
(nicotinic acid hydroxamate) ®H&0Mk£4tl(wOVvCtK H$©f? 

^ 3MtfK0 4 (I^-r tfc IK HJS#I 1 GD<ffc£$) ( HDA-5 ) ; cyclo(- 
Asu(NHOH)-Phe-Phe-D-Pro-) . HHS #J 2 © -ffc ft ( HDA-17 ) ; cyclo(- 
Aaz(NHOH)-Phe-Phe-D-Pro-), &ftM30fl;$ttl (HDA-18) ; cyclo(-Api(NHOH)- 
Phe-Phe-D-Pro-\ 3EBK09 4 CMfc^tt (HDA-12) ; cyclo(-Asu(NHOH)-D-Phe-Leu- 
Pip-). l^jHg^J 5 CD-f (HDA-15) ; cyclo(-Asu(NHOH)-Aib-Phe-D-Pro-)(i^tl 
t, MHC class-I ^?^(Sji#ffl$:^1-Ci:*S5i^$ti^. fHL><, PUS**!! 
©hU 37.#^> A KfcWCt^ H4fca*"rfcasU MHC class-I OTfgSUEM 
ftmm&Ztitt. £jra40>ft&tt& h U A fcHbfiSK 

fillUUJ: { ) . MHC class- 1 #?38£(EiIftUfl tSTd fc**SfS3ftfc. - 
##«>Jl©^ia;cyclo(-Asu(NHOH)-Phe-Phe-D-Pro-) 2 m S^MiSfi 
KfcW MHC class-I #1^imWmi>mfrlZ.mm2ite<DfrT:$>'3tL. BP 

JfcfcK&fc&^SMHCclass-I ^f5BR(B31ff«fcttSw^Oi:<coTv^. Sim 
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mmsawmc ciass-i ^fm^m^m^^^m^z ttf&mz 

±&L/c MHC class— I ^|gm(£iiM^inM«c#tt0M 

immmmtLx. MHCciass-i %=?m&k&2mt%z>mia 



mi 





2{g{£iiig&C x2 


i (Dfc&ys chda-5) 


135 nM 


mmm2(Dik£® (hda-h) 


1120 nM 


£i&0!l30>ffc£«J (HDA-18) 


11600 nM 


*KS$4©fl:£® (HDA-12) 


3.86 nM 


&&&0>J5©fl:£® (HDA-15) 


36.2 nM 


mmi(Dfc£® (HDA-19) 


>40000 nM 




3.35 nM 



k o # -9- ^mmm. ( n k d *ryj * y * % *rr s ot^ mhc 

class - 1 ^fS»(Bi«U8 £>4rC *J 'J , 5fcSffiK fc: K o Attftfe ( t K n 
MHC class- 1 4J^S(Biiff»0«m?*6 C fc®ffi«rO&A&ftIE 

fc*>\ mm 1 ~ 3 ©ft^ttMO#JtK «fc •>> , fit3^i(C t K □ *V Attfflt ( 

man, h y >»a^#j£-t sisii-e* o tz. z.v>**v>m&c>&& 

(Ccfc5MHCclass-I^^{Eji^©jH/^ »fc<. *Pl^rh7^ 

K»*#**fc* h >frtf7- wifMf-rsR. mmtomv^r h 7* 
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fc^TSfDT'te, Jg^&KlifitWhMHCclass-I #?^{OtffrB£fglf1--5 
HjCD^ttx h H^#:0^-t MHC class- 1 tt%W&M£&\i^ M^Wi 



xmrn-^ti^t^mz-D^xt. mc ciass-i &Hmimmik*mmLtz. « 

Z0)m2tZ& mzmUZ^t. HDA-5, 17, 18, 12, 15, 19, £.tfh>J:J*#^ 
f!2 
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compounds cone, for 2-fold expression (nM) 

mean SD W 



trichostatin A 


U\ 


1.95 


14 


trichostatinC 


6.88 


0.00 


1 


trapoxin A 


3.59 


0.00 


1 


cyclo(- Aaz(NHOH)-rne-rne-L)-Pro-) (CHAP 1 7) 


rvnrv 


lOo 


3 


cvclo(-Api(NHOH)-Phe-Phe-D-Pro-) (CHAP 18) 


10900 


890 


3 


cyclo(-Asu(NHOH)-Phe-Phe-D-Pro-) (CHAP5) 


98.2 


233 


11 


cyclo(-Asu(NHOH)-D-Phe-Phe-D-Pro-) (CHAP27) 


3.01 


1.26 


7 


cyclo(-Asu(NHOH)-D-Phe-Phe-Pro-) (CHAP38) 


558 


97 


4 


cyclo(-Asu(rfflOH)-Phe-D-Phe-Pro-) (CHAP39) 


65800 


6050 


3 


cyclo(-Asu(NHOH)-Phe-Phe-Sar-) (CHAP40) 


748 


337 


7 


cyclo(-Asu(NHOH)-D-Phe-Phe-Sar-) (CHAP41) 


24.5 


15.6 


3 


cyclo(-Asu(NHOH)-D-Phe-Ala-D-Pro-) (CHAP45) 


23.1 


3.5 


3 


cyclo(-Asu(NHOH)-D-Pro-Phe-D-Pbe-) (CHAP37) 


320 


52 


4 


cyclo(-Asu(NHOH)-Phe-Phe-D-Pro-)2 (CHAP19) 


weak 




3 


cyclo(-Asu(NHOH)-D-Phe-ne-D-Pro-) (CHAP46) 


1.96 


0.53 


3 


cyclo(-Asu(NHOH)-D-Naf-ne-D-Pro-) (CHAP47) 


9.59 


12.17 


9 


cyclo(-Asu(NHOH)-D-Pya-Ee-D-Pro-) (CHAP48) 


0.846 


0.956 


4 


cyclo(-Lys(Ac)-Phe-Phe-D-Pro-) (CHAP5-Ac) 


240000 


0 


1 


cyclo(-Lys(Ac)-Phe-Phe-D-Pro-)2 (CHAP5-Ac)2 


75000 


0 


1 


cyclo^Lys(BrAc)-Phe-Phe-D-Pro-) (CHAP5-BrAc) 


5660 


0 


1 


cyclo(-Asu(NHOH)-D-Tyr(Me)-De-Pro-) (CHAP30) 


16.9 


8.2 


4 


cyclo(-Asu(rfflOH)-D-Tyr(Me)-Ile-D-Pro-) (CHAP3 1) 


1.41 


A ft 

0.51 


0 


<7clo(-Api(hmO^D-Tyr(Me)-ne-D-Pro-) (CHAP42) 


512 


247 


5 


cycIo(-Aaz(NHOH)-D-Tyr(Me)-ne-D-Pro-) (CHAP43) 


155 


66 


5 


cyclo(-Asu(NHOH)-D-Tyr(Me)-De-Pip-) (CHAP49) 


5.30 


2.16 


9 


cyclo(-Asu(NHOH)-D-Tyr(Me)-ne-D-Pip-) (CHAP50) 


0.203 


0.099 


7 


cyclo(-Asu(NHOH)-D-Tyr(Me)-ne-Tic-) (CHAP51) 


10.97 


3.05 


6 


cyclO(-ASU(iNriUH;-L>- 1 yr\Me;-Ue-L>- 1 IC-J \\~tiJ\rJZ) 


n ioi 




A 


cyclo(-Asu(NHOH)-D-Tyr(Me)-Ala-D-Pro-) (CHAP44) 


35.00 


4.80 


3 


cyclo(-Asu(NHOH)-D-Tyr(Me)-ne-Pro-)2 (CHAP14) 


> 10000 




1 


cyclo(-Asu(NHOH)-D-Phe-Leu-Pro-) (CHAP28) 


80.2 


19.6 


4 


cyclo(-Asu(NHOH)-D-Phe-Leu-D-Pro-) (CHAP29) 


5.41 


1.72 


4 


cyclo(-Asu(NHOH)-D-Phe-Leu-D-Pip-) (CHAP12) 


2.75 


1.44 


5 


cyclo(.Asu(NHOH)-D-Phe-Leu-Pip-) (CHAP53) 


19.8 


4.1 


3 


cyclo(-Asu(NHOH)-Lys(Boc)-Phe-D-Pro-) (CHAP32) 


773 


244 


2 


cyclo(-Asu(r4HOH)-Trp-Leu-D-Pip-) (CHAP33) 


weak 




2 


cyclo(-Asu(NHOH)-D-Pro-Ala-D-Ala-) (CHAP13) 


406 


86 


3 


cyclo(-Asu(NHOH)-Aib-Phe-D-Pro-) (CHAP 15) 


33.2 


8.7 


3 


cyclo(-Asu(NHOH)-Trp(CH0)-Uu-D-Pip-) (CHAP16) 


toxic 




2 


Ac-Asu(NHOH)-NH-Bzl 


2410 


771 


3 


Ph-(CH2)5-CONHOH 


11400 


0 


1 


nicotinic acid hydroxamate 


28000 


0 


2 


benzohydroxamic acid 


35800 


2480 


2 


benzoic acid 


>200000 




1 


nicotinamide 


> 1000000 




1 


nicotinic acid 


> 1000000 




1 
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h y*??- F^W^Wlt: KD#-9-A»flK6«:*"r* Asu(NHOH)** L-ft 
■C*S HDA-5 0t£#ffig*> Asu(NH0H)£S2{ii: LT««0K L tlEL LLLD 

-r& hda-5 ^ y myfflftm u-c-**^. *-©&#es©*&*£*> 

HDA-27, 38, 39 li-ftl-ftk LDLD. LDLL, LLDL 
n-S. C04a®iMMIttf*HDA-5, 27, 38, 39 *ftf*UDr«(BfcM*(i 98. 2, 
3.01, 558, 65800 nM-0$>D, MHC class-I ^f^ffllJStt3l«OJ^J i: 
LTIl LDLD > LLLD > LDLL > LLDL ii&oTV^. ID*>, S^rb7^f H 
£$tJ&-rS75y&&g©-5*>. Asu(NH0H)IC L-ftfcfcft-TSRU Asu(NH0H)C 

Bit4Stt7^S» D-#*a^-r*o* s »*u<. ira*.-c asu(nhoh) 

6. R C < , HDA-30 (LDLL) HDA-31 (LDLD) ©J£3& HDA-28 (LDLL) £ HDA-29 (LDLD) 
(DOM . HDA-53 (LDLL) h HDA-12 (LDLD) (Dim. HDA-40 (LDLL) £ HDA-50 (LDLD) 
©it®!, WHDA-51 (LDLL) £ HDA-52 (LDLD) ©JfcRKSlvttK ffiimiCfcKa 

Ag^it *#-r s r 5 y &gasfc»grr6Js#7 * v mate d-#*jhr 
-r u < . mat. BM»-t*flto6r©T 5 j wm*>. MztmRtzt 

t£&0J4K^1\ fc^h>7 s 7"tf-5— (histonedeacetylase) fig 
j§tt©M*S££*JVvtt., HDA-27 (LDLD) > HDA-5 (LLLD) , HDA-3I (LDLD) > 
HDA-30 (LLLD) , HDA-29 (LDLD) > HDA-28 (LLLD) ^SmMfe&Ofrn&m 

MHC class-I ^^S(lEji?Stt^fc , WSMmi5i:Weii^v\ 
MHC class-I 4H^tei*flUBfcfW1-*fcfcK& £#xh^7^K<ilffl 
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■©H^trtfe**, LLLD ^ LDLL J: «J LDLD glOlStf* tf fcttTWS i: W 



*S^©SI4*-r h y^f- mmfrm-t h MHC class- 1 fl^38RteitfB8jfc 
B16/BL6 iifflfla ft £ S It 6 * h >fl»7-t ?Mt £ SSt« SftftOttB £fr? fc. 

7 5ml^©^»ffl7 77.n{C x B16/BL6 iifflflS l.SxltffflfeJit, 

*<d&, Q.25%hv7is>&mmzm^-c* mmtmtfu pbs -e-saaMi. - 

fcfctKSUfcU*:. #f>*lfc«ajlK»«: lMg/laneO*C-C, AUTgel 

mzmtz. mfjuztm^mu muz* vftmantz^y 
-mt LT, _i-ia«te0U i oyit^ai: io^m ^louys**:, h u n***^ 

A * l/uMSsiJOU/dSSli, INF— y £ lOOU/ml »inL/dB*fcfcJfcttUfcfc0fcB 
■t±"C/^T. 0 6 llfc^T. ftTia&fPgPtfK fc* h > H4 K**Ji*>*lS**» h 

y a i co^%%»u/c^-eii, zaMmzmmtetir 
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mw^mim, txh>v&7*?-Mbtzm-z>mg%im*n*>, MHCciass-i 

-r&wm z&mtzftib. ±e© bi6/bl6 M&vM&mmz&teirttmm^tz. 
&*>\ mmmmmomm^ ^m<Dm%.*v k m&ma& Promega *±M©i$ 

Sr&CellTiter 96 Aqueous Non-Radioactive Proliferation Assay Kit £#Jfl3U 
tz. nmttyhtt* W)®l£Mmz£y. t£&© tetrazoliumfl;^ (3-(4,5- 
dimetylthiazol-2-yl)-5-(3-carboxymethoxyphenyl)-2-(4-sulfophenyl)-2H- 
tetrazolium, inner salt ; MT S) J& i '3S^£ftT±J#1-6£$!$lS£, •?"©£ 

mm 

mmmbm. &KmzvmL<t^m.m®i%m*®mz%MLmio» 

1 *©&, H£ 4 8 B?M&*&ifttt&& ±E© Cel ITi ter 96 Aqueous 

Non-Radioactive Proliferation Assay Kit ©t£H$ 20^1 fcillAS. 3 TCX 
1 mRH >^aA-> 3 Slfefi* 490nm KfctfSMg i: bt. 

7-r ^ p y h y -#-*m^x®%.-tz. 

iS5i*$:sm (100%) tLx. miit^*®tovtzM<»m*$mmimM&x> 
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mmn 5 o % izmmmmmtmu s mums. & 

ME B16/BL6 5 O%W«l^©I i MllilS*O-0U4« 



*3 



8ES&b£& 


5 o %mimm 


llffifll 1 Oftl^ (HDA-5) 


210 nM 


HI&0>J4CDft£tJ (HDA-12) 


1 2. 3 nM 


«0!l5O^h^» (HDA-15) 


9 2. 5 nM 




1 4. 3 nM 



#£IJ8<tH*lfr*:/f - Him ^ 3 « 0 % £ 1 KflJartS MHC class 

class- 1 -dra^emftEOMISilC fev vcii. ^WOflg3t»OSaT*»«fiI 



SWSflUSfi. ±S©«K0d-effl Wc B16/BL6 iliMfc0*T'& < . ^(DffeC^-fb 
IHiaic«tt«||MS«|»t ! fc»«i"6 w i: fcfcfiELfc. I*gfc&?£t£ ±&03MHK 

WMWfcUT, aHBfifcLT. v>^7.Sttllfeffliffiiia-C'*S B16/BL6 MUMcK. 

ti Bi6 laust*, ami^aii&T-*6 L1210 raft, ^j»€»t-*s coion26 mug 
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«4 



compounds 


LI2l0fnM) 


B16/BL6 fnM) 


B!6(nM) 


Colon 26 fnM) 


MH 134 fnM) 


mean 


SD 


mean 


SD 


mean SD 


mean 


SD 


mean 


SD 


HDA-I7 


7380 


116Q 


1260 


210 


23500 5000 


29300 




19900 


WML 


HDA-18 


>iooooo„ 




59300 


17300 


> 100000 


> 100000 




'. >100000 




HDA-13 


2770 


950 


866 


203 " 


15400 4700 


nooo 


1600 


7920 


2300" 


HDA-5 


500 


96 


257 


35 " 


3370 1030 


2160 


280 


1660 


763 


HDA-28 


1330 . 


I37l 


470 


54 


3820 1660 


7370 


1090 


4830 


2050 


HDA-30 


408~ 


"255 


H2 


3 


861 ; 282 


1570 


270 


1510 


106 


HDA-15 


193 T 


122~ 


lio 


1 


7230 : 630 


908 


144 


946 


262 


HDA-27 


53.0 


21.7 


i8.o 


23 


309 95 


277 
33.0 
198 
149 
139 


62 


236 


59 
8.9" 
'87 
48 

"23.6 


HAD-3I 
HDA-29 


I8.8 


5.4 


5.43 
I5.8 
9.44 


039 


44.2 223 


12.0 


50.7 


43.8 


19.9 


5.6 


293 109 


51 
39 


176 


HDA-12 


283 


13.6 


3.U 


262 174 


112" 


TSA 


12.4 


2.4 


19.1 


103 


621 50 


42 


41.7 



£**<*y, &-rL$%mmz$. mhc ciass-i #?fmisMttm t -at* t, 



Kfc£»ft in vitro ©^KfcwC, fc* h >r7tf7- tr©BSSjStt£iag 
■TS C i: fc#T©MK «fc UfcEUfc. 
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Biol. Chem. 265. 17174-17179, 1990) O^f&Ctfcofc. 

»£HDA buffer (15 mM U >»#>J A, 5X ^V-fcD-;k 0.2 mM EDTA. P H 
7.5) WKJBU /t^^'t-fXLfcE 51>iVO&&*«> (35000xg, lOmin) . 1M 

ZCDffimo*: HDA buffer CBfclfUHDA buffer IZft L Ti§#r#L DEAE-ce 1 1 u 1 ose 
fc5AC77?-fU NaCl iDWllil/:. 7£&H#£t:* h >f7tf7 

ggfcUT, Macetyl histone £JSWc. FM3A ffi$&(Dl£&&t£lZ 5 mM tf) n- 
BSK^" h U "> Aff£T, C 3 H]acetate 4»inl/ 30 h"T5 C 

100m 1) . BWSSfc 10 Atl (»mtm$:tiax.X±tb. ^0 tetraacetate 
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£5 







ICs, (nM) 




Sodium n-butyrate 


119,000 




trapoxin A 


0.47 




hVn^SH-y A 


1.44 


mmmi o 


HDA-6 


27, 800 


mmi 


HDA-5 


2.18 


mm 2 


HDA-17 


19.8 


mm 3 


HDA-18 


390 


mm2o 


HDA-27 


1.45 


mmi 9 


HDA-28 


6.04 


HJ60J2 2 


HDA-29 


1.59 


^65002 3 


HDA-30 


4.90 


mm2 1 


HDA-31 


2.08 




HDA-32 


4.95 



mm i comm&txtfz mhc ciass-i ^^^mm^wm^tn d < , 

SS«jS« bIS{C(^ HDA-5 ©*P<. ^OflMC^f-l/Vfl^SCfcHvC, ft 
3l©M«tt*^P>^ 0ft£&&6 © HDA-17. mmmmo HDA-18 t±fct> 

T*S. Z(D-m*bt. *^©Sl^xh7^^f-h'©MHC class-1 

(mm 5) 
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fc* h>f7tf7- fe^PS£&S#6*JKI±nffi<b U. Biol. Chem. 265, 
17174-17179, 1990) ©tf&KftoTfto/c. fi«ttBl6/BL6«llft*^»4Mt»L/ 
fct.0*{SWfrLfc. HDA buffer (15 mM U VKrtUtfA, 5% ^U-feP- 

;K 0.2mMEDTA, 10% 2-mercaptoethanol . pH7.5) KSSiSU jfc^S^-fXU 
il<fr'l?*tiMt> (2500xg, lOmin) , 1 M (NH 4 ) 2 S0 4 S^frlH buffer 

W**^-fXUfe. j@SttflH*Uia&U"£\ OTL£±it*©(NH«) 2 so 4 it* 

buffer {w?|»j»L. y^t' HDA buffer KJSMK&U fitT. b >r7tf 

SH£ tt, -n$M%' rt *~7 : f- Y ; pHDacetylated histone H4 peptide fcfflv Vc. 
CKDTOacetylated histone H4 peptide Ji, t^b>H4 O N K ; 

SGRGKGGKGLGKGGAKSHRKVC (C 5fcCtt3'XT-f' >£ottT&S) £-&#U 3H-8&K 

s<-ytZ>ZttZ&<)'i7itz (KJS*ai0O|tl) . gifc%25/il0 1MHCl, 0.2M 
Bffi*fc»iirT?jfc<k »*£*t?9I U m£ttfc[ 3 H]acetate fc&Kx^-e&as 1>X 

»l/^;UTJ|W£2*i5MHC class-1 d^TfSRfiBljStt. ttUBtt 

its. mhc ciass-i ^H^ifiafflJtfStt. nwtwwifffflJ*. ^nw*^© 

77 



WO 99/11659 



PCT/JP98/03893 



MMCttltft ^ >f7tf7-MW»^ MHC class-I * 

class-i #?mmm. mmm®ma&?^&^^*& iz ^ 



me 





ICsq (nM) 


h U :3 7.2f-V A 


2. 55 


HDA-5 


6. 03 


HDA-30 


3.31 


HDA-31 


3.32 


HDA-49 


4.81 


HDA-50 


3.96 


HDA-51 


49.8 


HDA-52 


4.35 


HDA-17 


24.7 


HDA-18 


150 


HDA-27 


3.44 


HDA-38 


5.32 


HDA-39 


226 


HDA-37 


9. 16 


HDA-42 


53.8 


HDA-43 


33.9 



-itro ™^k»t^tswiiWP»^«:^-9--^*^> a«t-ft#««- 
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as testis. *fmom&7-h7*7?Y<t£mx aMM^&rtc*?^ 

( 1 ) in vivo -e© «MBSti- (M7k&©£) 

«©invivQ-COW«Jgtt%fMfiLfc. JS^fc«»iaiiL1210, B16, Colon26, X 
tfMH134-C*5. **l^n©«BWB«:«»(lJ:U««U PBS £»»l/C, V* 
*-EESfcy. L1210 1£ lO 5 *!, £tz. B16, Colon26, &tfMH134 it 10 6 41£*ft 
tfftBHSrtK&ttl/fc (lOO/il/mouse) . J8 lVcV5*©ajIfi, L1210, B16, 
Colon26, MH134KO^T^lV£-**lCDFl, BDF1, CDF1, C3h7HeNT'&S (7jllfi© 
. «Wfi»tt©fiH*^*»a#«:l!BaL/fc. L1210 CWCl*. 

PBS»» (WR»4Na0Ht?*»«O»ji*i:U'ra#) i:U-C«B«#Lfc (100 
Ml/mouse) . &#B&I£ L1210tt4H, B16 Rtf MH134 & 9 0, Colon26li8 
BT-&S. 

H»**C median survival days (¥&£#B&) ^JISl/c. 
tM3lft©iK&&^l'£:#!{R3¥ ( □ > h P — © median survival days (C) £ 
Sm&££fTo£ftmtt0> median survival days (T) ©ifcfc. /t—bVr— ^ 
^Lfeffi (T/C%) £#©/i, -fiWfcLT, HDA-31C«tt***4*7H*"r. 

317 
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Median Survival days (T/C%) 



ceil lines 0.015 mg/mouse 0.05 mg/mouse 0.15 mg/mouse 1.5 mg/mouse 

L1210 113 125 37.5 

B16 117 119 122 

Colon26 90.9 86.4 63.6 

MH134 95.8 85.4 91.7 



m 7 iz^tmskx u , mm L1210 w m \zn u-c, hda-3i im h 

Bkittbtz. Colon26 7£tfMH134 Cfcvvtli. H#»*HJ»BStt&*»o 

( 2 ) v frXIIfett 5 in vivo -eOjHflffStt (®WM<D3(k) 

Colon26, Meth A, 2fctf B16 <D 3a^©V^7.5S?:ffi^T, @^5©^t?^ 
B^tD^T- h y*Zf? Kft£&0 in vivo T-©#J«&ftfciftffi btz. «Klft<*£ 

Colon26, Meth A, TjltfBie Kottl/T, ^tl-ftl CDF1, Balb/c, X 
tfBDFlT-as (73§i^©ai*vO^) . *»*B*day-0 fcU Colon-26 \zr> 
^TIiday-4, 7, 10<DHlsK Meth A&tfB16 Co^-aiday-7. 10, 13, 160)4 

®.m.it^mtti:$L>-tt<Dm*m&mmzLtz(io, 3. #tfimg/kg; 

2 ml/kg) . «T'«i, PBS SMteffi Wc (NaOH T?*|D^) . 

Colon-26 KWCI4day-14C. MethA&tfBie CovvCJiday-2H::M3®& 

b&^mm<Dmz&i*Ltzm*&mmt u &mmizmz>mmm&mfcmt<D 
mmmmtLx. nm^Mtz. 

-mtbx. hda-31 izmr&wm&Mkt&s 
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^8 





condition 


tumor weipht fmp^ 


% inhibition 


Colon 26 


control 


980 ± 77 






1 mp/kt> 


756 ± 25 


22.9 






677 ± 155 


31.0 




10mg/kg 


726 ± 123 


25.9 


MethA 


control 


3120 ± 480 






1 mg/kg 


2100 ± 570 


32.5 




3 mg/kg 


1230 ± 500 


60.7 




10 mg/kg 


1470 ± 500 


52.8 


B16 


control 


699 ± 229 






1 mg/kg 


258 ± 184 


63.1 




3 mg/kg 


280 ± 152 


59.9 




10 mg/kg 


120 ± 112 


82.9 



*8«cams*j:y» ztihommmm^^^-c, hda-3i zmib£irz>*% 
W(omk9i7*7*wtGmtmi&zttz£i)mmisftz. hda-3i 

mmmisx. ®frm<D&*bmz®Mm<D&W5iz&^x. mmm&t&t 
mzix mtimmsgmistitztimx-zz. 

wummizimzn* tmmxzztttxD, mssnzmmit ixoi&mzT&s? 
x, ±u<Dw^mx&.mbhmm. hda-3i izzttzwmte&t&t. 
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HDA-31 (Dy y Mhttt»JgiH» 

mt>& 

fyZy-h/iZ 7 99-)V&&ffllfF SD 7 V h II HDA-31 &&IMKA&£l/& 
(lOmg/kg; 2 ml/kg) . ^JfiPBS (C^»[$UNaOHT-4 3 laL^S^$:ffi'.Vc. 

triUJlUBI'feSlSUife. JfilW© HDA-31 £ MTBE (methyl-t-butyl-ether) X'fb 

mu Bffi hplc t»*Hi*ffif\ hda-31 ass^S e-^i58t«:Sl»i:t 

m%m7 IZm-t. 3E©TOfire*«. HDA-310& 

Mif5ffiflKSlKl81*5 ICsoffltiSC nM **f>« 10 nM T»* U . 100 ng/ml li^ftK 

ft6RrHtt*3®£2*lS. HDA-31 J: U €.0GMmagM& &S<^<i, MHC 

class-I^^dEJt^BiU-C, ±MUfe«BBSU^©aS^*{^1"il , J> fifl 
x.£HDA-50, HDA-52^mi:U^v^tt$:^-r. HDA-31 J: OtftV^S&fc 3*1* 
*^J3©^xh7^7 p ^H'fb^ m^HDA-50, HDA-52&raHUTt». - 

ziz&btz hda-31 c*i^0Mfc£irc(it, 



ttfcti* h >f7tf7- feB&lfigSttKttGSUT, MHC class- 1 
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mmmm. mmmm^mmmt^bx^'j, m®m<o&*mm?><»x\ 
&m~m£tzzttfx-z, immtLxmxmx&z. *<m* *mwo 
$>6(dx\ **sm*mmitimLx. jEn^mm^nLxa, mmmmmm. 
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m * oy m m 

1 . TIB©— #b£ ( I ) . (10, ( I ") XJi ( I "0 0v vffta>T?a$Stt*ai 

_ R22 o 
R *v A // 

o 



M 



O R 4 

NH 

/ 

HO 



(D 



O ~ , R » 



O R4 



NH 

HO ^ 



_ R» o 

S^HH N — i 
R,2 "7^NH HN"\ rt 

• O R 4 
HN 
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R„, R 12 , Ratt. -etl^tl**, ftSa»l-6©iS«[7^/Ht £*»[3~ 

5 ©^iKot ^ y 7fr*)V& ®&<omm&WL7 s y 7;u^;vg±©7 ^ y 
3SL±££*I& 3 J»T©7**«ttAn$V a»7^ua*««U"C«:* N-7 

;M f-;ua6. (N - ;* h 3 — f > K U AO * JBMR 3 &T<D7f 

/ttttatttiHLkCB&ISfc LTWTS (N-7^- 3 — f > H >; A) y ^A 

R 3 I1 «Lh(^^fe»LTt«tV>aft^^33l<i4©iS«7^#U>^ « 
±(:^^%#LTfe<k^«fi^*fgC3Xli4©ii«7^-U>IS, «±£# 
(^fe»LTt > J:vHW«3lW4©iafi7^*^i^l^>». MtfJC, m&<d\M. 
«7^# jS07;i">-- v ym&Xf7 v >m±tzmn2to*>$ 

R 4 tt. ^^C4^4*UTt»«tv^m^^»4~60-fiiii©^^b!K^ 
HRS (I") (r) WRsli. ^^i^:li/\Dy;||5^^S^ 
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m . ) 

.2. tifiB-te (i) X'KZftzzt^mLt^m&mm^vmkT-Yy* 

4. i*ia-$s$ (i») x-*i<tizztz^ttzm#mimm(»mft7-h7* 

5. WB-lteS (I") T?^n*Cfcfe»«i:1-6ll«aiE«i©3ittTh7 

6 . ttElft&B l ~ 5 (Dfitifr^RMcDimkT- h KB*#3U*t0)JR¥ 
**9. 

&Kffws i&<mft& * movm t ux^rr s mhc class- i ttmm& 
m. 

9. fitMtLT^ffl$*lSm^8IBIic©E^ffi^fe|. 
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